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Plate Bending and Straightening | 
Machinery. 


On this and the following page we give | 
illustrations of some heavy machines recently | 
constructed by The Hilles & Jones Co., of 
Wilmington, Del , the one on this page being | | 
for the straightening of heavy plates. In this | 
machine seven rolls of hammered steel are 
arranged in two horizontal rows, the four 
larger rolls being above. These can be 
moved up or down together by means of the 
large hand-wheel, thus keeping them at the 
same relative height, and always in line with 
the lower rolls. In addition to this, there is 
a separate vertical adjustment for the two 
outside upper rolls by means of the smaller 





the top roll being solid with the body. The 
main driving for the bottom rolls is done by 
a pair of friction clutch pulleys. In addition 
to this arrangement there is another pair of 
friction clutch pulleys, which drive separate- 
ly and work gears for raising and lowering 
the top roll. It will thus be seen that the 
man in charge of the machine, by means of 
| two levers, has control of all motions of the 
machine. This saves at least one man in the 
handling of heavy plates, and a good deal of 
time inaddition. There isa substantial bed- 
plate under the entire machine, and the pro- 
portion of gearing, diameters of bearings, 
etc., have been carefully considered. Rolls 
of this design are made in any length from 
10’ to 20’, for various purposes. 





are to be 
so that it would seem to be best 
for a vertical belt 


drive it, and the wear on the belt, 
considered, 
to allow some extra width 
in most cases. 

While this is about the way 
mechanic looks at the matter, 
no statement, so far as we are aware, how 
much allowance should be made. In a 
recent answer to a correspondent we allowed 
about 20 per cent. This would probably be 
too much in some cases, and might have 
been rather more than sufficient in the case 
given, but it was founded simply on our 
observation of the practical working of such 
belts. In bring out, if 
something authoritative on this subject, 


the average 
there has been 


order to possible, 


we 


addressed letters of inquiry to two firms, 
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hand-wheel, this adjustment being necessary 
to make the plate come from the machine 
perfectly straight. The lower rolls are driven 
by means of the pair of vertical reversing en- 
gines shown mounted on the bed plate, which 
extends under the entire machine, keeping all 
bearings of engines and rolls in alignment. 
The lower rolls are connected together at the 
ends farthest from the by steel 
pinions. 


engines 


The advantage of having such a machine 
driven by independent engines arises from the 
fact that it must frequently be placed where 
long lines of shafting would be necessary to 
reach it. The engines also make it possible 
to use the machine where line shafting could 
not well be erected, and at any time inde- 
pendent of other power. 

The machine shown on page 2 was special- 
ly gotten up for the quick and convenient 
handling of boiler plate. The whole machine 
is substantially constructed, with heavy gear 
ing, steel pinions for driving, and a hinged 
back housing and counterbalanced top roll, 
which allow the quick removal 
bent to acircle. The rolls are all of best 
the of 


of sheets 


extension 


hammered wrought-iron, 





vata JONES: ( 


A 





iI JOMBAIN 











| 


MELEE LTETTIAM 


3 


ml 


iM 


i 


(LULL UT 


AN il wy 


ir 





PLATE 
Vertical Belts. 


A considerable proportion of the 
tions addressed to our ‘‘ Question and An- 
swer” column relate belts and the 
power they may he expected to transmit. 
For ordinary working conditions, the propor 
tions for belts and pulleys are pretiy well 
understood, notwithstanding the glaring con- 
tradiction found among the authorities 
the subject. 

There is, we believe, a general impression 
among mechanics that a vertical belt cannot, 


ques- 


to 


on 


under ordinary working conditions, be de- 
pended upon to transmit quite as much 


power as would be transmitted by the same 
belt running horizontally over the same 
pulleys. Of course no one doubts that the 
transmission would be the same, if the press- 
ure of the belt upon the pulleys were the 
same; but in the 
weight always tends to reduce its pressure 
upon, and consequently its adhesion to, the 
lower puliey, and as the belt becomes slack 
by stretching in use, this evil is increased. 
If this is prevented by the use of a tightener 
running on the belt, the power required to 


case of a verical belt its 
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both of whom have had large experience 


with belts, pulleys and shafting, asking for 


a statement of their practice. 


Mr ©. C. Briggs answers for Jones & 
Laughlin, of Pittsburgh, as follows: 

We are in receipt of yours of the 19th 
inst., and would say that a vertical belt 


should transmit precisely the same amount 
of horse-power as a belt horizon 
tally, an angle, provided you have 
proper of keeping the belt tight. 
Wherever it is possible, all verti 
cal belts because it 
absolutely necessary to keep them tight, and 
in applying tighteners the necessary judg 
ment and caution always exercised. 
Much harm is done belts be 
ing over-tight, and consequently bringing an 
undue load upon the bearings, 
ing. 
able, 
ever 


running 
or at 
means 
however, 
avoided, is 


should be 


is not 


to shafting by 


heat 
Tighteners of all kinds are objection 
besides 
it possible to apply 
it should be done. 

Wm. Sellers & Co’s, reply is as follows : 

Your letter of the 19th asking 
publication in the AMERICAN MACHINIST, 
rule for the horse-power of belts when 


causing 


and wher 


belts 


being expensive, 


is at an 


angle, 
inst., for 


our 
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vertical or inclined, as compared with the 
same when horizontal, is at hand. 

It not easy to answer such a question 
categorically, but reference 
to our published experiments, as presented 
by Wilfred Lewis, in Vol. VII., Trans. A. 8. 


is 


you will see by 


M. E., that the question is one to which we 
have given some attention. The pulling 


power of a belt depends in general upon so 
many conditions, that its determination for 
any particular always a matter of 
some uncertainty, and after all is said and 
done, we think it must be admitted that the 
rules laid down by Mr. A. F. Nagle, in Vol. 


case is 


Il., Trans. A. S. M. E., are about as near 
the truth for average working conditions 


as it is possible to conjecture. He assumes 
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.40 for the coefficient of friction (a value 
well within the limits of our experience) and 
the 
400 


working 


inch for 
laced belts, 
for the 


lacing, 


allows 275 pounds per square 
working of 
pounds per square inch 
of belts without 
and riveted, and 


strength and 


strength cemented 
the horse 


We 


gives tables for 
power developed at different speeds. 
think these tables may be taken to indicate 
the working capacity belt, 
whether horizental, vertical or inclined, and 
when the values there given are exceeded, 


proper of any 
as 
may frequently be the case, the proper work 
ing strength of the material is exceeded also, 
causing stretching injury to the 
belt. It is tacitly Mr. Nagle, 
that the tension on the slack side of the belt 
is just enough and no more than sufticient 
to prevent slip; but it need hardly be said 
that this 
practice, 


undue or 


assumed by 


realized in 
When first put on, belts are alWays 


assumption is seldom 


made tighter than they need to be for the 
work required, in order to allow for the 
stretching which is sure to follow. They 
are then run until they become too loose for 
eflicient service, and the process of over 
straining and stretching is repeated. When 
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vertical, this stretching of the belt acts di- 
rectly to loosen it, and the necessity for 
tightening occurs more frequently than it 
does on horizontal belts where the weight 
between pulleys maintains more or less ten- 
in the slack For this reason, a 
long horizontal belt can hardly be made to slip 
without working it to destruction, while the 
driving power of a vertical belt depends di- 


sion side. 


rectly upon its initial tension, and this must 
be carefully looked after to obtain the best 
results. The position in which a belt may 
run, therefore, does not affect the size re- 
quired for any given duty, but it does affect 
very seriously the amount of care and atten- 
tion required to keep it in efficient service, 
and for this reason alone we think it advis- 
able to give vertical belts about 10 per cent. 
more section than Nagle’s rule requires. It 
should be understood, however, that we do 
this only for the purpose of reducing the 
cost of maintenance, and that our practice 
in this respect may be modified by further 
experience. A horizontal belt is preferable 
to a verticalon many accounts. It takes care 
of itself in stretching, requires less initial 
tension for a given duty, and runs more 
freely under light loads, with less risk of 
slipping under heavy ones. Previous to our 
experiments it was generally supposed or 
assumed that the sum of the tensions was 
constant; that is, that one side lost what the 





AMERICAN 


of the tensions, the results, as compared with 
horizontal belts, being given in their letter 
above, which shows that the increase of the 
sum of the tension when the belt is working | 
may be considerably greater in the case of 
horizontal than with vertical belts.—ED. ] 
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Locomotive Repairing. 


By M. BARKER. 


(Extracts from a Paper read before the Engineering 
Students’ Club, Newcastle-on-Tyne.) 





Nothing comes up to good strong brass 
axle-boxes for economy in wear. The au- 
thor has seen boxes examined and replaced 
without any repairs after fifteen or sixteen 
years’ service, and this is comparing with the 
average life of ten years. The facility of 
repairing is another advantage; should the 
journal of the box be worn too large, short 
+’ holes are drilled all over the side and bear- 
ing parts, and a layer of white metal run in. 
In fact, the box is restored to its original 
size with white metal ; the wear between the 
guides is made up by means of cast-iron 
liners riveted onto the boxes with 4" copper 
studs, and the box then planed to suit the 
horn cheeks. The cheeks themselves are 
generally chipped, filed and faced square 
with each other, a long straight-edge being 
tried across the two frames. 


More recently ' 
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center of this head a 4’ hole is drilled. The 
bolt head just fits into the recess at the back 
of the wedge, and is secured in place with a | 
small set-bolt. Previously to this arrange- | 
ment broken studs had constantly to be) 
drilled out, entailing great trouble. This is 
an isolated case, where a little thought on the 
part of the draftsman, and a little extra ex- 
pense in construction more than repays itself 
in time and labor saved during repairs. 

The art of designing a crank axle which 


can be depended on with any certainty has | 


yet to be learned. The subject can only just 
be glanced at in this paper. It can safely 
be said that any axle yet designed will in 


time break, not owing to the wear of any | 


part reducing its strength, but to the con- 
stant bending backwards and forwards of 
the axle, and the strain produced in running 
over an uneven road or round curves..... Lo- 
comotive axle werks are unlike any other 
engine, therefore it is only from experience 
gained in actual running that much or any 
information can be derived. With the 


limited width at the disposal of a drafts- | 
man, it is very difficult to construct the | 
webs thick enough, without reducing the | 


axle-boxes in length. Itis also very ques- 
tionable policy thickening the webs. Mr. 
Worsdell makes his circular and reasonably 
thin, to allow flexure to take place with the 
mipimum damage to the material, preferring 




















other gained in the transmission of power | 


(and this idea still seems to linger in the | 
minds of some people who ought to know | 
better, as evidenced at the last meeting of 
the A. S. M. E.), but, so far from this being 
the case, we have shown conclusively that in 
all cases the sum of the tensions increases 
with the power transmitted. For vertical 
belts, the maximum increase in tensions, as 
shown by our experiments, was about one- 
third of the initial tensions, while for hori- 
zontal belts it was frequently 100 per cent., 
and sometimes 200 per cent. Therefore, in 
fixing the ipitial tension for a horizontal or 
vertical belt, a certain amount of gain in ten- 
sion can be fairly allowed for. 

In conclusion, we can say that, while there 
is a vast difference in the capabilities of hori- 
zontal and vertical belts at the same initial 
tension, there is no difference in perform- 
ance when both are working to the best ad- 
vantage, and that the difficulty of maintain- 
ing a vertical belt at the proper tension 
for an increase in section over 


seems to Call 
a horizontal belt for the same duty. 

|The experiments made by Wm. Sellers & 
Co. on belt transmission were carried on in 
a very thorough manner, were quite exten- 
sive, and there was much ingenuity in devis- 
ing means of eliminating errors, and arriving 
at correct conclusions. The results of the ex- 
periments, as presented to the American So- 
ciety of Mechanical Engineers by Mr. Lewis, 


form a paper of great interest to those 
who have to do with belts. The experi- 


ments with vertical belts, however, were de- 
signed to show only the increase of the sum 
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is, or was during the author’s pupilage, cus- 
tomary to what was termed ‘‘dot up” both 
valve and face when new, that is, to scrape 
very finely, until the bearing places when 
rubbed with the plate had the appearance of 
being dotted. This is wholly unnecessary, 
all that is needed is to plane the face one way 
and the slide the other; the first few miles’ 
run will produce much better surfaces than 
any quantity of scraping. The amount of 
friction of valves is much more than ordinary 
engineers have any idea of, though perhaps 
not.so severe as locomotive engineers have 
been accustomed to allow for. Mr. J. A. F. 
Aspinall, of the Lancashire and Yorkshire, 
made a most exhaustive series of experiments 
on valve friction, the load on the valve spin- 
dle varying from 3,713.5 lbs. to 992 Ibs., the 
pressures being 140 lbs. and 160 Ibs. respect- 
ively, the former without Jubrication, the 
latter lubricated into the steam pipe. From 
these figures it will be seen how desirable it 
is to introduce some contrivance for reducing 
the friction. Material has a good deal to do 
with results as to the duration of valves. 
Phosphor bronze, brass and cast-iron being 
the most commonly used. Trustworthy in- 
formation is very difficult to get on this sub- 
ject ; obviously the engine whose valve re- 
quired 3,713 lbs. to move it would consume 
very much more material per mile than the 
one with the 992 lbs. The fairest way would 
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PLATE IRON BENDING 


a machine driven by an endless rope has been 
devised, carrying four tools at once. The 
saving in time is very considerable, and the 
quality of the work is unequaled by hand, 
though perhaps the machines are more waste 
ful in material. In designing horn blocks, 
care should be taken to leave parts which are 
unexposed to wear at least one-eighth of an 
inch clear ; if they are not so, at each repair- 
ing the horn stays will require adjusting, or 
else the whole strain will be borne by the 
frame plates. Cast steel blocks answer very 
well, and run for a long while without need- 
ing any repairs, though the hardness of the 
material, especially with the skin unbroken, 
renders it next to impossible to use hand tools 
when such are needed. The form best 
adapted for engines of all classes is the one 
at present in use on the North-Eastern and 
several other railways. Both cheeks are cast 
in one—that is, they are joined across the top 
by an angular sectional piece. They fit all 
| round the recess in the frame, and are secured 
by turned bolts driven into reamed holes. 
| The back cheek consists of a cast-iron wedge 
bolted to the block through a slot, and ad- 
justed in the usual way by means of a stud 
and nuts on each side of the hornstay. The 
attachment of the stud, or rather bolt, is in- 
genious. A circular hole about 14" diameter 
and 2’ deep is cast in the back of the wedge 
about 14’ from the bottom. The side of the 
hole next to the bottom of the wedge is cut 
away 1’ wide. The bolt, 1’ diameter, has a 
circular head 14" diameter attached the 
same thickness as the bolt, but to its circum- 
| ference instead of to its face. Through the 
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ROLLs;—SEE PAGE 1. 


to increase the width of web rather than its | 


thickness. .... 

Cylinders require very frequent repair, 
although the average number of renewals is 
only two. The valve faces are most import- 
ant, and the time and labor spent over them 
very considerable. In ordinary inside-cylin- 
der engines the valve faces are in between, 
and the space available for tools very limited. 
The ordinary method is to file first, with a 
‘*second cut,” held at the end of a round 2” 
bar, and the weight applied by means of a 
lever with a roller at the end, which presses 
on the file holder. The scraping is done by 
means of a #” steel rod, sharpened at one end 
into a triangular pyramid, about 34” long, 
with convex edges. This tool is supported 
on short rods, placed across the studs of the 
front chest cover, and worked up and down 
by hand, the uneven places being distinctly 
marked in the ordinary way with a surface 
plate and red lead. It is almost without 
exception the most wearying job in the re- 
pairing shop, as the author can testify from 
actual experience, and one of the most fre- 
quent recurrence, occasionally at intervals of 
six months. Great care should be taken in 
selecting slides so that no hard pieces of 
foreign matter are in them, in which case the 
cylinder face may be grooved to the depth of 
two or three sixteenths, necessitating an 
equal thickness being filed off all over—three 
or four days’ work for two men, to say 
nothing of files destroyed. 
same principle as the horn cheek machines, 
have been used, and very successfully, sav- 
ing something like 75 per cent. in labor. It 


Machines, on the | 
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be to put two different valves in the same 
engine, and with the same man. Mr. Stroud- 
ley gave the mileage of brass valves as vary- 
ing between 7,000 and 77,000 miles per pound 
of metal worn off. He preferred phosphor 
bronze, and gave as the wear of his B and C 
class engines y/5’' per 14,460 miles. Mr. J.C. 
Park is the champion of cast-iron valves, 
and evidently gets first-rate results from 
them, 82,491 miles, or the life of a brass valve 
fora wear barely ;', A proof of the little 
friction is the fact that the drivers can handle 
the reversing lever quite easily with full 
steam of 160 Ibs. Cylinder barrels require 
frequent attention. At each end of 
stroke a small circumferential ridge is left, 
which has to be chipped away, and, as is the 
case with all horizontal cylinders, the barrel 
wears elliptically ; with soft metal, so much 
so as to entail a second boring out. This 
done in position with a portable machine, 
either driven by hand or with an endless 
rope. 


the 


is 


Piston rings are generally renewed at 
ach repair, or at intervals of about eighteen 
months. At the same time the piston rods 
are turned up parallel, being naturally thin- 
nest in the middle; the amount of wear is 
approximately ,%”’ in that time. 
bored out 2” larger than the rod, and have 
bushes, with a collar on the inside end, 
driven tightly in and riveted over; they are 
then bored out to suit the piston rod. 

Very little need be said concerning the 
working gear. The results given by Stephen 
sou’s and Joy’s valve motion are so good as to 


Glands are 


| 
require very little improvement apart from a 
| quicker cut-off and better distribution. Per 
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haps the finest result on record of the former is 
with the North-Eastern Railway engine No. 
1175. Ithad up to March of last year run 800,- 
000 miles without having its link motion in any 
way repaired. This is attributed to the ex- 
cellence of the case-hardening, and the very 
large wearing surfaces. 
equal satisfaction; all the joints have case- 
hardened pins, and brass or phosphor bronze 
bushes. The renewal of the latter is a very 
simple job, and can be executed at the shed 
with ease. The sliding blocks are naturally 
the most susceptible to wear, but Mr. Webb 
mentions having run 126,000 miles, and the 
blocks still quite serviceable. Eccentrics 
will run for years without any setting to, 
and often after two or three hundred thou- 
sand miles the tool marks are still visible. 
Solid bushes for the connecting rod ‘‘ 


Joy’s gear gives 


small 
ends” answer very well, and are infinitely 
cheaper, there being no keys or straps. Mr. 
McDonnell introduced some ‘‘ case-hardened 
wrought-iron little end brasses,” as they were 
commonly termed. They needed care, and 
were, I believe, all taken out after two con- 
necting rods were broken through their 
seizing. The gudgeon had the appearance 
of having been drilled into by a very large 
blunt drill, and the bush had a correspond- 
ing piece adhering to it. In repairing big 
ends the white metal is generally replaced, 
and the amount of wear, which in the shed 
is usually made up with one or more liners 
cast on the back in white metal. 

Boilers have been so fully dealt with on 
several occasions before this club, that any 
long discourse on them would be almost 
superfluous. The life of a locomotive boiler 
is, on an average, only ten years, and during 
that time has to undergo many, and often 
heavy repairs, usually in the fire-box. The 
most frequent item is brick arch and fire-bars, 
costing. 064d. per train mile, and only ranking 
third in expense; tires being first, with .099d. ; 
and springs second, with .069d. 
considerable trouble, either by springing or 
breaking ; for this reason Mr. Webb’s new 
steel boxes will doubtless find great favor. 
The Great Northern fire-box life is given by 
Mr. Stirling as from three to five years— 
rather short, it would appear. The author 
knows many engines whose boxes have been 
running over ten years, and has seen boilers 
which have run eighteen or twenty. Of 
course this does not apply to colliery or 
works shunting engines, whose boilers run 
until the tubes scale solid. There can be no 
question as to the advisability of using brass 
tubes. Mr. McDonnell gives 166,987 miles 
as the average life of twenty-six engines, 
with iron tubes, and 436,964 for six engines 
with brass tubes, which are still in use 

Frequency of repairs depends on the care 
ful handling by drivers ; duration after re- 
pairing on good fitters and machine men. 
The great question is how to insure both. 
It was the intention of the author to have 
dealt with this subject solely on this occa- 
sion. However, he hopes it will be treated 
in a subsequent paper. With drivers, keep 
them as much as possible to one engine ; 
advance them than by 
seniority ; give them reasonable hours daily, 
rather than off ; 
encourage them either by bonus or prizes to 
run long distances without repairs, providing 
inspection is not left to them ; 
warm, and healthy sheds; abeve all, a con- 
venient arrangement in the 
and ample shelter. With 
them well; pay by merit if possible ; 
first-class first-class 
every rule rigidly, and avoid raising men to 


Stays cause 


by merit rather 


four days on and two 


have clean, 


wedther-house 
treat 
to 
enforce 


workmen, 


men money’; 
be foremen in the same shop where they 
worked if you can remove them to another. 
Above all, have shops and 
efliciently warmed. 


clean, roomy, 
——__*+a>e—___—_ 


Mean Effective Steam Pressure. 


In calculating the mean effective pressure 
of steam worked expansively in an engine, 
hy} erbolic 
ployed. A correspondent writes us that he 
cannot understand what 
rithms have to do with it. 


logarithms are generally em 


hyperbolic loga- 
To explain the 
reason for employing these is the aim of the 
following remarks. 








The accompanying figure represents a 
theoretical indicator diagram. Here we have 
assumed that the steam expands according 
to Mariotte’s law, hence the expansion curve 
CC, Cy in the figure is a hyperbolic curve. 
For the sake of simplicity we shall neglect 
the clearance. 

The line A B represents the steam press- 
ure per square inch of piston, and the line 
A D represents the distance through which 
the piston travels from the beginning of the 
stroke until steam is cut off. The product 
obtained in multiplying the pressure line 
A B by the distance A D is the work done 
upon a square inch of the piston, but A B 
multiplied by A D gives us the area of the 
rectangle A BCD; hence we say that the 
area of this rectangle expresses the work 
done per square inch of piston by the steam 
in entering and in occupying the part of the 
cylinder up to the point of cut-off. 

To illustrate, let A D represent one foot 
of the stroke, and A B a steam pressure of 
45 pounds per square inch; then the area of 
the rectangle A BC D represents 1 x 45 
45 foot-pounds of work done per square inch 
of piston up to the point of cut-off. Now, 
let D D, represent another foot of the stroke; 
the time that the piston travels 
through this distance steam is not admitted, 
and the expansion of the steam performs the 
work, which per square inch of piston is ex- 
pressed by the hyperbolic area C D Cy D,; 
and, if correctly computed, we shall find it to 
express 31.185 foot-pounds. Here then the 
How can we find this area ? 


during 


question arises: 
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which is the same as the amount of work 
expressed by the hyperbolic area C D C, D,. 
Here then we have found the required area 
in a very simple manner, without the aid of 


the diagram. 
Let us nov proceed one step further. 


Suppose that the length of the diagram is 
equal only to A D),, and that this line repre- 
sents the stroke of the engine, and A D rep- 
resents the part of the stroke up to the point 
of cut-off. Say that the length of the stroke 
A D, is 4 feet, and steam cut off at one foot 
of the stroke; under these conditions A /) will 
Now the hyperbolic area C D 
C, D, expresses the work performed by the 


be one foot. 


steam during expansion; that is, after cut 
ting-off takes place. To find this 
must, as before, find the number of expan- 
sions or the ratio of expansion. This we 
tind by dividing the length of the stroke 1 
D, by the distance A D at which the steam 
is cut off; hence we have + = 4 = ratio of 
expansions. Looking for this ratio (4) ina 
table of hyperbolic logarithms, we find 
alongside of it 1.386; multiplying this num- 
ber by initial pressure of 45 pounds, we 
have 1.386 « 45 = 62.37 foot-pounds, which 
is also the hyperbolic area ( DC, Dy, ex- 
pressed in these units, and represents the 
work performed by the expansion of steam 
only. Once more, let A D, represent the 
stroke of 8 feet, A D the distance of one 
foot at which steam is cut off. The ratio of 
expansion will in this case be 8, and looking 
for this number in a table of hyperbolic 
logarithms, we find 2.079; and 2.079 x 45 


area we 
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MEAN EFFECTIVE STEAM PRESSURE. 


There are several ways of finding it; for | 


instance, we may multiply D D, by the 


mean pressure during expansion; the product | 


will give us the area. The mean 


pressure | 


we may find by erecting on ) D, a number | 


of ordinates at equal distances apart, and 


dividing their sum by their number; the | 


quotient will be the mean pressure during 
expansion. Of course the result will, at 
best, be only approximate, and the closeness 


of the approximation will greatly depend on | 
the accuracy of the diagram and the ac- | 


curacy in measuring the ordinates. 
involves considerable labor, and is therefore 
objectionable. 

There is another way of finding the hyper 
bolic area CD OC, D,, which is much sim- 
pler, from the fact that we do not require a 
diagram, neither do we need to know the 
This method we shall now 
explain, and thereby show the advantage in 


mean pressure. 


using hyperbolic logarithms. 
We that the area of the rect- 
angle represents 45 foot-pounds, and we have 


bave seen 
intimated that the hyperbolic area represents 
31.185 foot-pounds. 
last statement can easily be verified by the 
use of the planimeter, or by computing the 
area by the roundabout method previously 
referred to. 

Notice that we have assumed the distance 
AD, up tothe point of cut-off, to be equal 
to D D,, during which the steam expands. 
Under 


The correctness of this 


conditions the steam is said to 
If we look for 
this number of expansions (2) in a table of 
hyperbolic logarithms we shall find along- 
side of it the decimal .693; multiplying this 
decimal by the initial pressure of the steam, 
have .698 « 45 31.185 foot-pounds, 


these 


have tro expansions. now 


we 


All this | 


93.555, which is the hyperbolic area CD C, 


D,, and expresses the number of foot- 
pounds of work performed by the steam 
during expansion. The total work per- 


formed during the whole stroke is expressed 
by the whole area of the diagram, that is to 
say, itis equal to the hyperbolic area C D 
UC, D,-+ the area of the rectangle A BC 
D; and, according to the conditions of the 
example, will be equal to 93.555 + 45 
138.555 foot pounds. 

Now let us examine the result. Here we 
have a diagram of an engine whose stroke 
is 8 feet, steam cut off at one foot, initial 
steam pressure 45 pounds. Examining the 
zero pressure, or base line A D,, we find that 
it is divided in the following proportions : 

AD= 1 foot, 4 D, feet, A D, 4 
feet, and A D, = 8 feet. The for 
dividing it in this manner is simply for the 
purpose of pointing out certain laws, as we 


9 


~ 


reason 


shall presently see, and it is not the intention 
to convey the impression that all indicator 
diagrams must be divided in this manner. 
The line A D represents the distance up 
to the point of cut-off; the line A D, repre- 
sents that part of the stroke where the ratio 
of expansion is 2; the line A DV, where the 
ration of expansion is 4; and the line A /), 
where the ratio of expansion is 8. Here, 
then, the ratio of expansion increases in the 
geometrical progression, as 1 to 2 to 4 to 8. 
Again we have seen that, under the condi- 
tions given in the example the area of the 
rectangle A BDC is 45, which represents 
the number of foot-pounds of work done 
by the steam up to the point of cut-off. The 
hyperbolic area C DC, D, is 81.185, which 
represents the work performed only by the 
expansion of the steam up tothe point J,. 





The hyperbolic area C DC, Dy, is 62.37, 
which represents the work performed by the 


expansion of steam up to the point /),,; and 


the hyperbolic area C DO, Dy, represents 
the work performed by the expansion of 
steam up to the end of the stroke. Here, 


have the following areas: 
45, 31.185, 62.37, 
all these areas by 45 we have 


1, 0.6938, 1.886, 2.079. 


then, we 


93.595. 


Dividing 


This 
pansion is 2 


shows us that when the ratio of ex 
, the hyperbolic area C DC, Dy 

R 
(' D; when the ratio of expansion is 4, the 
hyperbolic area CDC, D, is 1.386 times 
the rectangle A BC D; and when the ratio 
of expansion is 8, the hyperbolic area CD 


is 0.693 times the area of the rectangle 4 


C, Dy, is 2.079 times as large as the rectangle 
ABCD, Tabulating these results we have 
For ratios of expansions 2, ‘. 
the successive hyper 
bolic areas in com 
parison with the | 
rectangle will be 


8, 
(0.693. 1.386. 2.079. 
But the hyperbolic logarithms of 


2, 4 


are 0.693, 1.386, 2.079. 


Ss 


This indicates the use and advantage of 
hyperbolic logarithms; for if we know the 
ratio of expansion we tind its hyperbolic 
logarithm, which tells us at onee the ratio 
between the hyperbolic area and the rect 
angle which represents the work performed 
before the cut-off takes place. 

To make this plain, let us take another 
example: Suppose that 


the diagram rep 


indicator card 


resents an from an engine 
whose stroke is 3 feet, Cutting off at 6 


inches or .5 foot; and initial steam press 
In this 
and A 
The ratio of expansion will 


ure 80 pounds per square inch. 
case the distance AD is 
D, is 8 feet. 


.o feet, 


~ = 6; and the hyperbolic logarithm 
of 6 is 1.792, which shows us the hyper 
bolic area C D C, D, 
large as the area of the rectangle A BC D, 

Here the line 


is 1.792 times as 
A D represents one ex 
pansion as in the previous example, hence 
A PD) must be taken as unity 1; there 
fore the area of the rectangle will be 30 
and hyperbolic area ) CD, C, will 
1.792 « 30 58.76, and the total 
of the diagram will be 80 + 53.76 
which is total amount of work performed 
in foot-pounds. 


be 
area 


83.76, 


Now when we know the total amount 


of work in foot-pounds, which the diagram 
expresses, we can easily find the mean pres 
sure by dividing the total work by the length 
of the diagram. The length is expressed in 
the number of expansions, which, in the last 
; 83.76 
example is 6; hence we have 13.96 
’ 
pounds per square inch of piston. It must be 
noticed that this pressure is absolute; that is 
to say, it is the pressure indicated by the steam 
gauge plus the atmospheric pressure 14.7 
pounds, To obtain the mean effective press 
ure we must deduct the back pressure also 
reckoned from the zero pressure line. — If 


| this back pressure is 4 pounds, then the mean 


effective pressure will be 13.96 1 
pounds per square inch of piston. 

In conclusion it may be remarked that che 
use of atable of hyperbolic logarithms is anal 
ogous to the use of a table of circular areas, 
If we know the diamecer of circle, and wish 
to tind its area, we find it at once in the 
table of circular areas. On the other hand, 
if we know the number of expansions we 
refer to a table of hyperbolic logarithms, 


9.96 


which tells us at once how much less or 
greater the work performed will be after 


cut-off than that performed before the cut 
off takes place. From the foregoing remarks, 
we can establish the formula given in en 
gineering works for finding the mcau press 
ure of steam working expansively 

Let r represent the ratio of expan-ion, 
which is always obtained by dividing the 
stroke by the distance through which the 


piston travels before cut-off takes place ; 
log., r the hyperbolic logarithm of vr; PP; 
the absolute initial steam pressure; «@ the 


distance through which the piston travels be 


fore the cut-off takes place ; and 7, the mean 
pressure per square inch ; we have 
(aX P;)+ (hyp. log. r & P; ) p 


= 

But since a is always assumed to be cqual 
to 1 we may simplify the foregoing formula, 
aud state it as follows : 


(1 -+ hyp. log. ") p p 

“ i 
If from this mean pressure we deduct 
the back pressure, we obtain the absolut 


mean effective pressure per square inch, 






























Making Worm-Wheel Patterns. 





By P. S. DINGEY. 


A worm-wheel pattern is not an easy thing 
to make, by any means; it is that kind of a 
job on which a good man is apt to go astray. 
wheel to be 


and 2 represent a 


made; the worm is shown in gear, and, as I 


Figs. 1 


have already referred to it in some of my re 
communications to the AMERICAN 
Macuinist, I will confine my remarks to the 
wheel pattern, except that will 
have to be made to the angle of the thread of 


cent 
reference 


worm. 

The dimensions are the first thing to be de- 
termined. Let the wheel be 213’' diameter, 
13’ pitch, 39 teeth, form of tooth involute, 
laid out with the aid of Prof. Willis’ odon- 
tograph. 

Pattern makers generally shape the thread 
of a worm pattern the same as the tooch of 
the gear in which it is to work; but I think .1 
to the sides of the thread 
straight, at an angle of 75° with the axis of 

This is correct for an involute, be- 
that arack tooth would be, 
and the worm similar to the rack in this 
case, A of the wheel pattern is 
shown in Fig. 8; the rim is first built up and 
turned straight on the outside, the pattern 


is better make 
worm. 
cause is what 
is 


section 


being parted on line A B. 

A little thought will have to be exercised 
in building and turning the rim so as not to 
do any unnecessary chucking. In_ the first 
place, the face plate for turning it should be 
about the same diameter as the rim, so as to 
allow the ends of the teeth to be turned off. 
Lay each half up separately, with the part 
ing joint of pattern against the face plate, 
rough off the outside and finish the inside of 
both halves, care being taken to turn the in- 
side of both halves the same diameter, be- 
cause of the chucking. This done, the rings 
are chucked by the inside, and, to do this, 
The 
outside of the rim should now be finished to 
the size required, and blecks for the teeth 
fitted on the periphery. These blocks should 
be fitted and glued on with the grain of the 
wood running the same angle that the teeth 
are to be at the pitch line, the width of each 
block being the sameas the pitch. The way 
to get the angle is shown in Fig. 4, y repre- 
senting the angle of tooth at the pitch line. 
These blocks are fastened on before taking 
the first half out of the lathe, and a groove 
turned onthe joint for locating the halves 
concentric with one another. When the sec- 
ond half is chucked and turned, and the 
blocks for teeth fixed on, asin the case of the 
first half, a projection is turned on the joint 
of it to tit the groove onthe joint of the 
other. The two halves should now be put 
together, and the blocks for the teeth turned 
off on the ends, and finished, as seen in sec 
tion Fig. 3. It will make a good surface for 
marking out the teeth to varnish these bloeks 
with yellow varnish. 

In Fig. 1a part of the patvern is shown 
cut through line A B, Fig. 3; the other part 
with the three teeth represents the outside 
and ends of the teeth. In theory the teeth 
will be thinner on the ends than they are on 
the parting line A B. 
generally considered, because it would make 
it difficult to draw the pattern if made that 
way; the teeth in cast gears are therefore 
made the same thickness on the line (as on 
the pitch line ) in Fig. 1. 

The odontograph for locating a center for 
marking out the teeth is shown at /, Fig. 1; 
the instrument is nothing more than an angle 
on one side for 4” in 
spaces being divided again. 


segments are nailed on the face plate. 


In practice this is not 


of 75° spaced off in 4 
length, the 4 
Zero on the instrument is placed at a point 
on the pitch line, and the plain side is set to 
a radial line; the radius of the gear is then 
read off on the graduated side, which will 
locate a center from which strike the 
tooth. In this case the wheel being 213 
diameter, the radius 10%; read off 11, 
which is near enough for all practical pur- 


to 


1s 


poses. 

To lay out the teeth on the pattern at the 
proper angle, take one of the joints of the 
blocks and space off half the pitch on each 
side of the wheel on the pitch line. 


If these 


angle of y, Fig. 4, these points on each side 
will be the starting points for dividing the 
teeth, and will give the angle of tooth. 

If the teeth are marked out also on the 
joint of one-half of the pattern, and trimmed 
down to the line, it will be an additional 
guide to cut the teeth by. 

It is said by the highest authorities on 
worm gears that the tooth should not only be 
thinner on the ends than in the middle, but 
that the profile is also different, because, in 
Fig. 1, the line ( being farther from the cen- 
ter than line D, travels faster. But the dif- 
ference is so slight that for cast gears it 
amounts to nothing, and need not be consid- 
cred by the pattern maker at all. 

The fact of the arms of the pattern being 
in halves makes them thin, and therefore 
weak; but if the joints in the center be 
tongued, and the hub on each side glued and 
screwed to the arms, it will strenguhen them 
considerably. 


° eee 


Note on Gold Mining and Milling in 
Korea. 
YORK 


IpE Pierce, NEw 


Ciry. 


By WILLARD 





(A Paper read at the 
Engineers.) 


gold ores in Korea may not present any 
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pieces for the teeth have been made to the 
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lengthwise, with shallow depressions be- 
tween them. The middle elevation acts as a 
fulcrum on which the upper stone may be 
rocked. From two to ten men, according to 
the weight and size of the stone used, are 
employed in rocking. With four men from 
300 to 350 pounds of rock can be crushed 
per day, the stone making 50 complete oscil- 
lations per minute. The men squat on each 
side of the stone, and move it to and fro by 
means of the wooden handles. The ore is 
fed in pieces up to the size of an egg, or 
even larger, by one of the men. During the 
crushing, one man on each side, as the stone 
rocks from him, uses a stick as a scraper to 
stir the crushed rock. When the ore is fine 


/enough it is swept out on a piece of cloth, 


|15 inches in height. 


placed at one side of the stone, the rocking 
-being continued all the time. After a cer- 
tain amount has been crushed, it is usually 
put through a horsehair sieve, and the coars 
er portion is treated again. An upper stone, 
intended for four men, measured 23 inches 
in length, 20 inches in width at the base, and 
Crushing is usually 


| performed in sheds, to prevent the wind from 


Washington Meeting of Mining | 
| who pan it and save the free gold. 


The native methods of mining and milling | 


blowing any of the fine stuff away. 

The crushed ore is taken to men who rub 
it between stones until it is very fine; the 
rubbing is generally done wet. The pow- 
dered ore is received by other workmen, 
The pan 
isof one piece of wood, 20 inches in diameter 
and 5 inches high; and the men who use this 


|instrument are the most expert panners I 


specially new features, but are chiefly inter-| have ever seen. 





The pan is not held in the 
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esting as primitive practices, still followed at 
the present day. 

In mining where the rock is hard, wood is 
piled up near the face of the tunnel or drift, 
and then set on fire. The fire burns fortwenty- 
four hours, afier which three or four days 
are given for the rocks to cool before the 
miners go in and extract the loosened ma 
terial. The only tools in use are a hammer, 
a steel gad about five inches long, and a flat 
spoon-shaped The pay streak, or 
chute, is closely followed, and in places the 
Rock 
not yielding more than $6 per ton is not ex- 


basket. 
workings are very small and intricate. 


tracted. The manner of opening a mine is 
to begin on the outcrop, where the rock 
pays, sink a shaft or runa tunnel on the vein, 
and follow the pay streak and more easily 
worked ore. When this is exhausted, or the 
influx of interferes, the opening is 
abandoned, and operations are begun again 
ut anew spot on the outcrop. The place 
usually selected is as high up on the mountain 
as possible, and in no instance is advantage 
taken of the topography by running a cross- 
tunnel to tap the vein. 

The ore is brought in baskets to the sur- 
face, and there placed in sacks, holding 
about 150 pounds each, and taken to be 
The rock is first crushed between 
twostones..... The upper stone is oval, and 
rounded on the bottom, so that it can be 
readily rocked on the under stone. Two 
pieces of wood, used for handles, are placed, 


watel 


crushed, 


one on each side, in grooves in the upper 
held in position by means of 
The lower stone is not 


stone, and 


straw rope. smooth 





on top, but exhibits three elevations running 


Worm WHEE 


Pitch 


L PATTERN. 


hands, but floats on the surface of the water, 
one side only being raised or lowered to agitate 
the contents. As the pulp is very fine, and 
the gold in the same condivion, the top of the 
water in the pan is frequently sprayed, so as 
to settle any gold that may be floating. The 
first tailings are washed off directly from the 
right-hand side of the pan. Afver this the 
sulphurets and gold are collected on the 
right-hand side of the pan, and the tailings 
on top of the sulphurets are, by a few skill- 
ful movements, washed over to the left-hand 
side. The pan is then half revolved, and 
the tailings are washed off from the right- 
hand side. The same operation is repeated 
after the tailings have all been removed with 
the sulphurets and gold, the former being 
saved and again rubbed. No quicksilver is 
used, but Ido not think that there is any 
loss in free gold. 
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A correspondent of the Ratlway Age de- 
clares that honest conductors have litule to 
fear from the spotter—a statement which is 
editorially endorsed. 

We beg to differ, however. Spotters are 
unknown. They never face those whom 
they accuse, and are without responsibility. 
They must convince the companies who em- 
ploy them that they are earning their sala- 
ries, and, of course, must occasionally ‘‘ spot”’ 
some one, who is discharged without any dis- 
tinct charges being brought against him, but 
with the stigma of a thief. The spotting 
system, as at present carried on, isa cowardly 
piece of business, giving men who have 
little or no sense of honor, an opportunity 
to work out their petty personal spites, se- 





cure from attack by their victims. If a con- 
ductor is caught stealing, let him be openly 
charged with stealing, and prosecuted for it, 
not charged with it in such a way that, no 
matter how innocent he may be, he has no 
chance to defend himself. 


——_ +> 
The Labor Conference at Berne. 


A conference is to be held at Berne, 
Switzerland, under the auspices of the Swiss 
Government, to discuss matters relating to 
labor. Itis expected that the leading na- 
tions of Europe will be represented. Fol- 
lowing are the subjects to be discussed, as 
officially given out: 

First. ‘‘ Prohibition of Sunday labor.” 
To what extent is there occasion to restrict 
Sunday labor? What are the industries or 
methods of work with regard to which, 
from their very nature, interruption or sus- 
pension of labor is out of the question, and 
Sunday labor must therefore be permittea? 
Are there in these industries any measures 
to be taken with a view to securing Sunday 
rest for the workmen taken individually ? 

Second. ‘‘ Fixing the minimum age for 
the admission of children to factories.” Is 
there occasion to fix a minimum age for the 
admission of children to factories? Should 
the minimum age be the same in all coun- 
tries, or should it be fixed with considera- 
tion for the physical development, more or 
less precocious, of the child, according to the 
climatic conditions of the different countries? 
What is the minimum age that should be 
fixed in each of the two cases? May excep- 
tions be admitted to the minimum age when 
once fixed if there is a diminution in the 
number of the working days, or the length of 
the day’s work? 

Third. ‘Fixing of a maximum day’s 
work for young workmen.” Is there occa- 
sion for fixing the maximum length of a 
day’s work for young workmen? Are the 
hours of compulsory school attendance to be 
included in such a day’s work? Ought this 
maximum length of a day to vary according 
to age?) How many hours’ work, with or 
without effective intermissions, ought the 
maximum day to containin either case? Be- 
tween what hours of the day ought the time 
for work to be fixed? 

Fourth. ‘‘ Prohibition of the employment 
of young persons and women in occupations 
which are particularly detrimental to health, 
or are of a dangerous character.” Is it nec- 
essary to restrict the employment of young 
people and of women in occupations which 
are particularly unhealthy or dangerous? 
Ought persons included in these two catego- 
ries to be absolutely excluded from such 
employment? If so, up to what age? Or 
only in part, 7. ¢., to a certain age for young 
persons, and at certain times for women? 
Or should the length of the working hours for 
young people and of women employed in 
such work be reduced? What are the mini- 
mum requirements to be adopted in the two 
last named cases? What are the unhealthy 
or dangerous employments to which the 
above restrictions are to apply? 

Fifth. ‘‘ Restriction of night work for 
young persons and women.” Should young 
persons be excluded entirely or only partially 
from night work? Under what conditions 
can they be partially allowed to undertake 
night work? Should women be entirely ex- 
cluded from night work, without distinction 
of age? Inthe eventof their being permitted 
to undertake such work, is there occasion to 
make certain restrictions? What hours of a 
day’s labor are included in the term “night 
work,” or, in other words, when does night 
work begin and end? 

Sixth. ‘‘ The putting into practice of the 
regulations adopted.” To what descriptions 
of labor establishments—mines, factories, 
workshops, etc.—are the regulations ap- 
plicable? Should any term be fixed for the 

varrying out of the regulations adopted? 
What measures are to be taken to insure 
their being carried out? 
: ope z 


It is said that a man in Woodhull, N. Y., 
has secured a patent on making hemlock 





trees yield bark perpetually. Ordinarily, 
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stripping the bark from atree kills it; but this 
Woodhull inventor applies a solution to the 
tree, after peeling, that excludes the air, and 
the result is a new crop of bark the next 
year. 


8 AS 


New Pipe Wrench. 


With this we give an illustration of a new 
pipe wrench, which has recently been in- 
vented, and is being introduced by Mr. J. D. 
Hodge, of 456 S. Market street, Newark, 
is ee 

It will be seen that the improvement in 
this wrench consists in providing it with 
a sliding jaw having teeth which engage 
with the pipe or stud to be turned, and pre- 
vent slipping. 

The opening left between this sliding jaw 
and the hook, when the tongs are closed, is 
regulated by means of the milled nut by 
turning which the square-threaded screw is 
moved in or out, and by means of the con- 
necting link moves the jaw. 

The ends of the link have a solid bearing 
in the jaw and screw respectively, the pins 
serving merely to draw the jaw back, and 
are unstrained by use. 

The strap used to hold the sliding jaw in 
place is also not subjected to any strain, 
when the tongs are in use, as the tendency is 
simply to seat the jaw firmly in place. 

The grip is very solid, with an instant and 
easy release. 

Three sizes are made. to take }” to 3"; 1’ 
to 14”; and 1}” to 2” 

——— 
The Northwich Boiler Explosion. 


In our issue of January 3d last we re- 
ferred to the formal ‘investigation then just 
concluded by the Board of -Trade with 
regard to the boiler explosion on board a 
steamer belonging to the Salt Union, Lim- 
ited, this explosion having taken place on 
the River Weaver, near Northwich, on Oc- 
tober 19th, and having resulted in the death 
of the engineman. The official report of this 
investigation has now been published, and 
from the extracts which we give on page 203 
of our present issue, it will be seen that the 
conclusions arrived at are of special import- 
ance to the general public. 

The report states that the explosion was 
caused, as we have already informed our 
readers, by an undue pressure of steam, ‘‘the 
safety valve having been rendered entirely 
inoperative by a wooden wedge which had 
been inserted between the top edge of the 
lever and the top of the guide bracket.” 
That the insertion of this wedge was the act 
of the engineman, in order to increase the 
pace of the vessel, admits of little question, 
and he was thus simply the victim of his own 
foolhardiness. 

Were this a solitary case we might pass it 
by with perhaps merely an expression of 
surprise that any man possessing but a rudi- 
mentary knowledge of mechanics, or even or- 
dinary common sense, should adopt so insane 
a practice as that of wedging a safety valve, 
and thus practically robbing the boiler of 


that absolutely necessary safeguard. But 
when a trained engineer, like the one at 


Northwich, performs this mad feat, and when 
we learn, as the report adds, that ‘‘it is a 
common practice for engineers employed on 
plying on the River Weaver 
tamper with the safety valves under their 
control,” we are led to inquire what steps 


vessels to 


can be, or ought to be taken to prevent such 
criminality, and how such offenders can be 
most effectually restrained, and some other 
field laid open to them for the exercise of 
their misdirected and surplus energy? If 
only their own lives were at stake we might 
have less reason to utter our protest, but by 
their willful act they risk the lives of those 
who have no possible connection with the 
boilers under their charge, the safety of 
which is thus jeopardized, and who are, 
therefore, in danger of being innocent suf- 
ferers for the wrongdoing of others, 
that it isin the interest of the helpless that 
some protective measures should insti- 
tuted. 

These small steamboats, fitted with boilers 
having but a single safety valve, attended in 


so 


be 





mapy cases by a so-called ‘‘engineer’’ possess- 
ing the dangerous tendency to tamper with 
his valve, are by no means limited in their 
operations to the - River Weaver. They ply 
on many seas, rivers and canals, and their 
name, we fear, is legion. They call at vari- 
ous docks, piers, wharves and stopping places 
on their way, and 
near, or who have 
hood, have their 
they remain there. 
be at the mercy of 


all those persons living 
business in the neighbor- 
lives imperiled so long as 

Why should the public 
a reckless engineman and 
a wedged safety valve? Surely it is most 
important, as the Commissioners remark, 
that such boilers should be fitted with safety 
valves that cannot be tampered with, or, at 
all events, not easily. The cost of a trust- 
worthy lock-up valve, which does not admit 
of the application of the tampering art, is so 
small that no boiler on board a steamer 
should be without one, and, if the owners of 
these vessels are not inclined to adopt the 
simple precaution voluntarily, we consider, 
in the words of the Board of Trade report, 
that ‘‘the Legislature might interfere to com 
pel them.” Indeed, we should be inclined 
to go further, and to say that is the duty of 
the government to legislate for the protec- 
tion of life and property in this matter, and 
to safeguard the interests of those at present 
endangered. Passenger steamers are sur- 
veyed by the Board of Trade, and we are 
of opinion that some equally efficient sys- 
tem of inspection should be applied in the 
case of these smaller craft, such as merchant 
or trading vessels, tugboats, fishing smacks, 
etc., so that a repetition of the Northwich ex- 
plosion may be rendered practically impos 
sible. —Engine ring. 
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is given to the society as an organization. 
This tends to elevate its standing, both at 
home and abroad, and to secure for its mem 
bers, and for mechanical engineers generally, 
a higher and broader recognition. 

5. Permanency of location and of facili 
ties gives added usefulness for the society to 
its whole membership, especially to the non 
resi lent portion, always the larger part. 

A large part of the purchase money will 
be obtained by a mortgage on the property. 
About $30,000 remains to be raised on bonds 
to be issued, each for $100, bearing interest 
at five per cent. It is thought best by the 
Council toissue bonds of small denomination, 
so that they will be taken by the members 
generally, rather than by a few. A member 
taking $200 in bonds will receive yearly in 
interest a sum equal to his yearly dues. 

The dues of this society are remarkably 
low. The transactions of the society are 
furnished bound, and the cost of this volume, 
together with the dues, is only eleven dollars 
yearly ; the bound volume is cheap at that 
price. 

It is not proposed to increase the dues, but, 
for the special occasion of purchasing the 
property referred to, the Council believe that 
the members generally will voluntarily pay 
five dollars more each year, in which case the 
bonds would be retired in about six years. 

This, in brief and in part, is an outline of 
a plan whereby the American Society of 
Mechanical Engineers will own its own build- 
That it can 
do this so soon after organization is a matter 
for congratulation. 


ing in an almost ideal location. 





3 
‘*How many horse-power does it take to 
run the road?” asked Snaggs of the Super 


intendent of the power house. ‘‘ My dear,” 


 * 


it is very easy to explain the seeming puzzle, 
and perhaps others have already had the ex- 
perience and found the cause. 

It leads me to think, however, that 
haps engineers have allowed themselves to 


per- 


be too closely tied by the customary 30 to 
the 
they have known 
the theoretical depth, and have refused to 


34 feet of water as being maximum 


possible suction depth ; 


even look at a lowerdepth of water, and per- 
haps gone to expense in pump rods, etc., be- 
fore trying whether it is practicable to utilize 
the gaseous property of expansion. 

It is easy to see that a forty-foot pipe, con- 
taining alternate plugs of water and gas a foot 
in length, will have a virtual head of only 
20 feet, and be readily made to draw water 
out of a forty-foot well. 
outlet in a 34-foot column, unless such col- 
umn be solid water. 


There is no special 


Oil, for example, may 
be pumped 34 feet plus about one-ninth of 
34 feet, and why should not water flow 
up a height of 100 feet, if sufficiently let out 
by alternating plugs of air? Given only 
a means of taking away the air at top, as is 
done by the air pump of a steam engine, a 
water supply might be rendered available 
for condensing purpose, by the simple ex- 
pedient of a small inlet pipe of air being 
taken down to the injection pipe near its 
lower end. 
dense a short time from a surface store of 
water, and the deep well supply could be 
gradually put on; first letting it draw air 
in large quantities, and then gradually open- 
ing up the water supply and closing the air 


Once start the engine and con- 


tap until the minimum air supply was being 
admitted. 

There is, of course, to be considered the 
effect on the vacuum of this air admission, 
and it would be a matter for consider- 
ation whether it would be cheaper to 
employ pumps to lift the injection water 
to within the usual 18 or 20 feet below 
the condenser, 


or to use air as above 


suggested. If air be used, then the air 


pump might be proportioned according- 








NEw 


New Quarters for the Mechanical 
Engineers. 

Less than ten years ago about 30 mechanical 
engineers met ip the office of the AMERICAN 
MAcHINtst to take means to bring about an 
organization. The number that met 
small, but there were present some of the 
This 
meeting resulted in forming The American 
At the 
present time the membership of this society 
is about eleven hundred, and is rapidly in 
creasing. 

The almost 
society has made the question of suitable ac- 


was 
best known engineers in the country. 


Society of Mechanical Engineers, 


phenomenal growth of the 


commodations a prominent one, and head- 
quarters have been changed from time to 
time, as the Council has found necessary. 
But recently it has been found that another 
move must this 
thought wise that the move be to rooms 
With that 
view, the society has purchased the property 
No. 12 West 31st street. 
before the purchase, in possession of the N. 
Y. Academy of Medicine, and the rooms 
will be remembered by the members of the 


be made, and time it is 


owned by the society. end in 


This property was, 


society as the place where the last three meet 
ings have been held. 

Part 
rented to the American 
W hen 
cupy the building, the arrangements are such 
that the libraries of each will 
to the members of both societies, 


of the premises has already been 
Institute of Electri 


cal Engincers. the two societies oc 


be accessible 
The Coun 
cil sets forth the advantages of the step taken 
as follows : 

1. Better return for a given outlay, whether 
paid as rental or interest. 

2. Adequate accommodation, especially for 
the library, but also for all the uses of the 
Council and membership. This aceommoda 
tion will make better provision for any work 
of investigation by the society. 

3. Membership in the society becomes of 
enhanced value, by reason of the facilities 
which its home will offer, and the increased 
prestige given. 

4. Increased dignity, position and influence 








intendent could answer, 


PipE WRENCH. 


interrupted Mrs. Snaggs, before the Super- 
‘*you surely do not 
mean horse-power. This is a 
you know.” —Pittshurgh Chronicle. 


cable road, 


A Pump Problem. 


sy W. H. Boorn. 


Iam assured by the engineer of a woolen 
mill that there isa vertical depth of no less 
than forty feet between the injection inlet of 
the of plat 
form down a well, from which the condenser 
will ‘‘ draw” water until the said platform 
is dry. 


condenser his engine and a 


My informant is not 2 man who is ignorant 
of such matters. He is perfectly aware that 
such a thing is unexpected, and states not 
only that he has carefully checked his meas 
urement, but that the man who supplied the 
vacuum gauge also made a measurement 
himself, in order to show that the previous 
measure must have been wrong, but was 
proved correct. 

As yet I have had no opportunity of test 
ing the matter for myself, but believe my 
informant is correct. Seeing that a 27-inch 
mercury vacuum is only good to support a 
column of water considerably under 30 feet 
in height, some explanation must be possible 
for the extra 10 feet. 

Assuming the possibility of the occurrence, 
the only explanation which appears feasible 
me is that the 


water from the coal 


to water, like much other 
measures in which the 
well in question is sunk, is highly charged 
with gas—probably carbonic acid—and that 
when such water enters a pipe in which the 
pressure gets less and less as the water as 
cends to the condenser, the gas is set free 
just as it is on the removal of the stopper of 
a mineral water bottle. Actually, then, the 
forty feet of pipe is filled, not with solid 
water, but with an effervescent mixture of 
gas and water,the amount of water being actu 
ally insufficient, if packed closely, to fill even 


thirty feet of the pipe. Such being the case, 


ly, and there would be saved the expense 
and friction of lift pumps at the cost of 
the 
simply raised for other 


diminution in 


When water is being 


a certain vacuum, 
purposes than condensing, it appears quite 
rational to suggest that the use of air to re- 
duce the virtual head of lift would prove 
beneficial, 

Clearly the limit of height at which it 
the idea 
would be that at which each plug of air ad- 


would be possible to carry out 
mitted at the pipe foot would expand to such 
a rarity that the back space of the pump 
bucket would not be enough to take the 
In such case, no water would be 
all. 


be much lower than this, and any possible 


volume. 
drawn at The practicable limit would 
economy in the method would cease. 

ae + 


LETTERS FROM PRACTICAL 


and Boiler Inspection 
Machinist : 
In your issue of Feb. 27th I see 


MEN. 


License Laws, 
Editor American 
an arti 
cle in which you say there are ‘* periodical 
attempts to pass laws to license engineers and 
inspect boilers,” and so on, and that these 
advocates always begin at the wrong end. 
Now, Mr. Editor, I would like to know what 
you term the right end, for I would like to 
know how we are to show the ignerance of 
those in charge of such death-traps as are scat- 
tered all over the country, in the shape of old 
steam boilers, unless we have something in 
the shape of license or inspection laws that 
will compel the people to show themselves as 
knowing at least something about those same 
death-traps at which so many of the educated 
are at work. I would like to know how you 
are going to make any one see the ‘‘ utility” 
of athing that will, in his estimation, cause 
him to pay more for the same article, for it is 
those who are in total ignorance of the bene 
fits of 
the most kicking. 


ones that do 
They fail to see that, if 


there was a law that compelled all engineers 


such laws that are the 


to be examined before they could work at a 
business, that the law itself would be the 
educator, 

You say, let the engineers begin at the 
right end. What is the right end but the 
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securing protection for the fraternity by legis 
lation, so that they will be recognized ? 

I have been an advocate of having those 
things regulated by legislation for some time, 
and I think it is high time that men of the 
throttle arose all over the country and de- 
and inspection laws 


manded examination 


from their respective legislative bodies. I, as 
an engineer, know what a benefit it is to have 
even as little legislation on the subject as we 
have here in Ohio, and I think that there is 
hardly a mill proprietor but what has found 
out that he is getting a better result out of 
his engineer since, than he did before; for it 
has compelled them to brighten up and study 
about their business. 

I have always been a friend to the AMERI- 
I don't 
able a friend, as I have always thought it to 
be to the 


‘utility’ of one of the best laws any State 


CAN MACHINIST, and like to see so 


engineer, so forcibly doubt the 


could possibly enact, and if the engineers 
had the sympathy and help of all of the 
papers that are largely supported by them, I 
think they wouldn’t have such a bard time to 
show the ‘‘ utility” or-‘‘ begin at the right 


end” either. LICENSE LAW. 


{Qur correspondent who elects to be 
known as ‘‘License Law,” which is a 
good enough name, takes us to task for 
what he considers our wrong views on 


license laws for engineers, using for his text 
an editorial note that appeared in our issue 
We this 


again because we believe ‘‘ License Law ”’ 


Oo” 
wi. 


of February refer to matter 
labors under a misapprehension as to our 
We believe if he would carefully 


the short note to which 


views. 
read again he refers 
he would see the whole matter quite differ- 
ently. 

It seems almost unnecessary to say that 
the AMERICAN MACHINIST 
posed license laws for stationary engineers. 


has never op 
On the contrary, it has always advocated 
them. But, as we said in the note which has 
been referred to, ‘‘ The peovle are not edu 
cated up to the point of seeing the utility of 
such laws, and, until they are, it is impos 
sible, in the first place to pass them, and, in 
the second place, to enforce them.” 

It would ‘“‘possibly” do no great harm for 
“men of the throttle” all over the country 
inspection laws, and it would 
While 
important 
part of the population of the United States, 


to demand 


probably do no good just now. sta- 


tionary engineers form a very 
they constitute only a very small percentage 
of the voting population. 

If all engineers (and we believe all the 
best ones are in favor of such laws) were to 
unite in demanding inspection and license 
laws, they would not succeed without the 
assistance of those who own the boilers, and 
the public generally. The legislators of a 
State may be labored with until they honest- 
ly believe in the wisdom of an inspection and li 
cense law; but even then they will not en- 
act such a law unless they are satisfied that a 
majority of their constituents are of the same 
way of thinking. They are elected to represent 


their constituents, and they are looking for 


re-election or promotion, 

What we meant by beginning at the right 
end is beginning at the educational end. 
Get people other than engineers to see the 
advantages of intelligent inspection and care of 
boilers; get them to see the danger of present 
methods; then, and not till then, can inspec- 
tion and license laws be enacted and en- 
forced. 

Our correspondent, thoughtlessly, we are 
sure, quotes us, in his last paragraph, as ex 


pressing doubts of the utility of such laws. 


It is hardly necessary lo say that we did 
nothing of the kind. | 
Hints in Pattern Making—Boxes~- Boil- 


er Front—PFillets, 
Editor American Machinist : 

In Fig. 1 I have shown the top half of a 
box patttern, which I make as _ follows: 
From a nicely dressed board I saw out—in 
the shape of /—pieces enough to make the 
box the desired length, and, in case raised 
bolt seats are wanted, I put in a course thick 
enough to form the part a, gluing the course 


together, and finishing when dry. If flanges 


courses I make from thin stuff, say ;,” 
thick. 

Box patterns made in this manner stand a 
great deal of hard service, and are not ma- 
terially affected by changes of weather, etc. 
When the chamber is planed out, the grain 
running parallel to the axis of the chamber, 
the pattern is almost certain to warp, and 
the halves of the box fit badly when put to- 
gether. 

In Fig. 2 isshown part of a boiler front 
pattern. In making a pattern of this kind, 
the grain probably runs as shown by the 
arrows. The joints of the cross-pieces MV 
should be along the line ¢ d, passing through 


or 4" 


the centers of the circles of the fillets, and not 


* 
« 


° Eo <9 


ments of emery grinding, and the advantage 
gained by employing special tools for special 
purposes, 

As your correspondent—Mr. Norton—sug- 
gests, our ideas of emery wheels have former- 
ly been much influenced by our familiarity 
with polishing wheels, and I fear we have 
not yet fully evolved from that state of 
mind; hence we see many emery wheels run 
at dangerously high velocities. It follows, 
as a consideration of safety, that 
wheels must be made of a hard grade, or 
constructed with a connecting band of great 
toughness, both of which qualities impair 
the cutting properties of a wheel. 

It is obvious that about all 


these 


the energy 


*« " 
OC , 


O 
” 
: 
‘ 





along the line ef, whichis tangent tothem. If 
the joint is at ef it will be necessary to set in 
apiece, as ata. I know of one pattern made 
on the latter plan, and I suppose I have put 
new corners in it every time it has been used 
in the last two years. 

Some writer in the AMERICAN MACHINIST 
gave some good advice about fillets, but I 
do not think he gave the method illustrated 
in Fig. 3. This can frequently be used if a 
little thought is taken. In ‘FF and angle 
irons, and, in fact, in nearly all webbed pat- 
terns, instead of making the joint 
dotted line, get out a piece like A, Fig. 3, 
with the joint ata. This is far better than 
any fillet that can be put in a sharp corner; 
not only that, if fillets must be made this 
method is the shorest, especially if a good 











PATTERN 


saw table is at hand. I do not suppose this is 
anything very new, and some will say any 
one ought to know all that, and probably all 
experts in the business do; but it is the sin- 
ners who should be called to repentance. 

A. L. BowEN 


tmery Wheels. 
Editor American Machinist : 

Ido not wonder that a reaction is taking 
place in many minds against the use of 
emery wheels for tool grinding; for there 
seems to have been, in the past, a remarkable 
misunderstanding of their true merits, and a 
lack of discrimination in selecting wheels 
has been apparent both in dealers and con- 
sumers. This order of things, I trust, is fast 
becoming a thing of the past, as people be- 





for holding babbitt are wanted, the outside 





gin to more fully understand the require- 
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| wheel, the work held in contact 


along the | 





employed to force work in contact with a 
hard emery wheel is converted into heat, 
and the familiar }/wed job is the result. To 
avoid the generation of heat (a difficulty 
common to all grinding operations), recourse 
has been had to cold water, a stream of 
which is made to saturate the grinding 
with the 
same, and lastly, the operator. 

An emery wheel has been likened 
‘revolving file.” The similarity, as far as 
regards a hard wheel, is very evident; for, 
like a revolving file when the cutting points 
are worn off, it becomes a burnisher. The 
best work can be obtained from a grinding 
wheel only when the particles, after having 
done their work (generally being pulverized), 
give place to fresh particles, and maintain 


to a 


Fig. 1 


>t 
Fig. 3 


MAKING, 


fresh abrasive surface, the wheel 
The 
degree of hardness of an emery wheel will, 
of course, the amount of wear 
upon the same, and it should be varied ac 
cording to the kind of work being operated 


a constant 
wearing away to a certain degree 


determine 


upon. 

For grinding thin-edged tools, such as 
knives, chisels, gouges, etc., a very soft and 
medium coarse grade of wheel should be 
employed ; for removing surplus metal, and 
for the final edge, use also a very soft wheel, 
but a much finer grade. Thus a double 
wheel grinder is fourd desirable, but the 
improved results will found to more 
than compensate for the investment. If a 
good choice of wheels has been made, they 


be 


may in all cases be used dry, and with a 


suitable for grinding lathe and planer tools 
should be of a harder grade than the ones 
previously mentioned, while, for grinding 
thin plate, pointing wire, or grinding be- 
tween the grooves of taps and reamers, a 
wheel is required much harder still. Thus 
we might go on indefinitely, and name an 
endless variety of operations requiring spe- 
cial grades of wheels to give best results. 
As Mr. Norton intimates, there are™‘‘great 
possibilities” for utilizing cutting particles 
when formed into special shapes and grades 
for special purposes. In sizing cylindrical 
work in a grinding lathe, a wise discrimina- 
tion is required to select the best kind of 
wheel for the purpose, it being always best 
to use a grinding arbor of as large a diam- 
eter as practicable, and a proportionately 
large emery wheel; in fact, an emery wheel 
should never A grinding 
operation that seems to present many unsatis 
factory results is that of grinding the inside 
of small boxes where there is no alternative 
but to use small wheels anda small arbor. 
The tremendous velocity necessary to main- 
tain a sufficient surface speed of the emery 
wheel, and the utter disproportion in size of 
emery wheel to the superficial area to be 
ground, make an insurmountable combina- 
tion of With great care, how- 
ever, emery wheels are used as small as 
one-quarter inch in diameter. Below this we 
enter the field of the diamond lap. What 
is demanded by the grinding public is an 
emery wheel at a considerably less price, 
anda good substitute for the diamond tru- 
O. S. WALKER. 


be over- worke d, 


obstacles. 


ing tool. 


Drill Gauge and Drill Rack. 
Machinist : 

Several years ago I made myself a drill 
gauge like sketch, which, I think, possesses 
some advantages over the ordinary style. 
Those of your readers who have occasion to 


Editor American 


use a table of logarithms, know how easy it 
is to pick out just the number they want 
from a page where the figures are as thick 
the hairs a blacking-brush. This 
gauge is arranged somewhat on the same 
plan; there are ten vertical rows of holes, 
and six horizontal rows, numbered along the 
top and down the left-hand side. It will be 
observed that No. 1 is not in the corner, but 
is next to the corner hole (which is 15-64). 
This arrangement brings all the 20s in one 
row, all the 30s in another, all the 40s in 
another, and so on, leaving 60 all alone at the 
bottom, 


as on 


The number corresponding to any 
hole is the sum of the one directly at its left, 
and the one directly over it, or the units at 
the top and tens at the side. This may seem 
cumbersome to those who have never used 
it; but, after getting accustomed to it, the 
hole is found by its position on the plate, or, 
conversely, the number corresponding to any 
hole is known without reference to the figures. 
But the greatest gain is secured when the 
rack to hold the drills is laid out after the 
same plan, as then the rack don’t have to be 
numbered, each hole having a stmilar posi- 
A drill rack 
generally gets its share of any dust and dirt 
that may be flying about, and this covers up 
the numbers of the ordinary rack, which 
can’t very well be cleaned without removing 
all the drills. My rack is made of hard 
rubber, which doesn’t show the accumulated 
dirt quite so badly as a wooden one, and 
doesn’t swell up in damp weather and cause 
the drills tight. The sketch of 
gauge is full size, but the rack is larger— 
{x5x 4, WALTER GRIBBEN, 


tion on the gauge and rack. 


to stick 


about 


An Adjustable Isometrical Parallel 
Ruler. 


Machinist: 
It has been said that many a youth of 


Editor American 


promising intelligence has been dwarfed by 
giving him a name bigger than he could 
It is said that 
had not been named Julius Hannibal Ciesar 


carry. if such or such a one 
he might have shone—as a bootblack—with 
great luster, but his name sat on him, like a 
monster on a mouse, and the like result fol 
lowed. Ithought of this as I set down the 
name of an instrument which has been shown 
me; but as itso much more fully describes it 





consequent increase of satisfaction, Wheels 


than the pame by which it was called—‘‘a 
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section liner’—I have used it at 
and hazards. I am altogether unacquainted 
with the use of such tools, but it appears 
as though, with some simple arrangement 
affixed to it to extend its field of operations 
after it has gone its length, it may perhaps 
very well serve the purpose of its design. I 
send a drawing of it to you for publica- 
tion, if you think it worthy of considera- 
tion. There is certainly one thing about it 
which, at this time, seems commendable, 
and that is the simplicity which will enable 
it to be cheaply manufactured and sold, 
provided those who use instruments for its 
purpose think it is advisable to make it at 
all. The distance separating the lines drawn 
by it may be varied at will from nothing 
up to an eighth of an inch. At one setting 
of a five-inch slide-rack it will lay out lines 
on any space from five inches down, ac- 
cording to their fineness. By attaching a 
straight-edge to the ruler, its length may 
be extended to any amount desired. Any 
irregular form attached to it, in the proper 
position, will guide parallel lines 4" apart, 
and by resetting the plate, lines may be 
made to any degree of closeness to each 
other. Of is not claimed that 
curves which are parts of circles of equal 
radius can be drawn with it parallel to each 
other inany part. The illustration shows 
two different effects in the dotted lines of the 
adjustment of templates for drawing irregu- 
lar lines. 

The description of the tool is as follows: 
A is the frame, made of two plates, the 
lower one of which is plain, and the upper 
one struck up into the shape shown in the 
side view. Fig. 2 forming a groove in which 
the rack-slide B is moved by the simple 
mechanism shown, of which ( isthe ‘‘ lever,” 
D the ‘‘ pawl,” and # the ‘‘catch spring.” 
F isthe ‘‘ruler,” which is pivoted on the 
‘*thumb screw’ G. When it is closed down, 
as seen in Fig. 1, the movement of the rack- 
slide will make no change in lines drawn 
along its edge; but when itis turned to stand 
perpendicularly to the frame, the lines drawn 
along by its edge, when the rack is moved a 
tooth at a time, will be separated from each 
other by a distance equal to the pitch of 
teeth, say one-eighth of an inch. The ruler 
is marked in equal divisions, and may be set 
by means of the larger quadrant—shown on 
the dotted ruler—to the proper angle to draw 
any number of lines to the inch, the right- 
hand side of the quadrant being set at the 
number desired, and the periphery of the 
quadrant resting on the frame, as shown in 
the cut. The ruler indicated by the dotted 
lines is set, as will be observed, to make 114 
spaces to the inch. When set by the smaller 
quadrant, the ruler makes twice the number 


course it 


of spaces indicated by the scale; for instance, 
it is shown in the cut set at 5%, and the ruler 
will make 114 spaces to the inch, as already 
This feature makes the ruler con- 
venient to lay out scales for measurement in 
scaling down drawings, or for any other pur- 
pose, as they can be accurately laid out by it 


stated. 


without any other measurement except set- 
ting the ruler, while with any other instru- 
ment of cheap design it would be trouble. 
some to lay out, say 13? equal spaces to the 
inch. On to me 
the quadrants slide in a groove in the ruler; 
but, as this adds to the expense, they may be 
made to the shape of which the side view is 
shown at the end of the dotted ruler. 

When the rack is fed out it will protrude 
from the frame, on the left-hand side, about 
one-half of its length, and it may then be re- 
turned to its starting place, protruding half 
itslength on the right-hand side, by inserting 
a point in the slot //, above the catch spring, 
and moving it to the left, which will raise 
the catch spring and pawl from the rack, and 
hold them until the rack is moved back, and, 
the point being withdrawn, they will again 
drop into place. By changing the thumb- 
screw to the right-hand end of the ruler the 
lines will follow each other down; each line 
will be lower than the previous one. As 
shown inthe cut, the ruler hinged on the 
left-hand side; they will follow each other 
up. This instrument be well made of 
German silver plate at little expense. The 
key J is conveniently placed to be moved 


the one which was shown 


can 


all risks. 





with a slight motion of a finger of the left 
hand, which rests easily upon the frame. 
Remarks are in order, and will be carefully 
considered by TyRo. 

[This instrument, if correctly made, will 
undoubtedly be very useful for many pur- 
poses. The construction of its scale involves 
certain geometrical principles which we shall 
now examine more closely, as these may be 
applied to the construction of other mechan- 
ism. 

Let cb (Fig. 3) represent the edge against 
which the are of the quadrant d fg rests; 1r, 
27, 37, etc., the pitch of teeth on the rack; ¢a 
the edge along which the lines la, 2a, etc., 
are drawn; and the divisions 1, 2, 3. ete., on 
the line ¢c a, the scale to which the 
The divisions on the line ¢ a 


quadrant 


is set. are equal 


to the pitch of the teeth on the linec 4 ; the 
divisions on the line ¢ a, 

and also the pitch onc 3, 

are laid off from the point ; 
ec, in which the lines ¢ a AS 


and ¢ } intersect each other; 
the point ¢ represents the 
center about which the line 





parallel, and the line through 6r passes 
through the extremity g of the line dg. The 
are fe g touches the line c? in the pointe ; 
this point will lie ina line d e drawn through 
d and perpendicular to c 6. The line de 
must be equal to dg, because both are radii 
of thesame arc. Through the point 67, in 
which the line 6a cuts ¢ }, draw a line 6r & 
parallel to dg, the line 67 & will be equal to 
dg, and consequently 67 & must also be equal 
to e d, because both are equal to the same line 








turns. It is to be 
proved that the line d g 
will contain as many lines 
la, 2a, etce., as the number 
of divisions once a to which 
the line d g has been set. 
Let us first look at this 
problem in a_ practical 
light. Suppose that a 


Cc a 
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ADJUSTABLE PARALLEL RULER. 


number of lines la, 2a, etc., parallel to ¢ a, 
have been drawn with the instrument; it is 
now required to find the number of these 
lines which will pass through a space one 
inch wide. The practical man will naturally 
draw a line 2 ¢ one inch long perpendicular 
to ca, and then count the number of lines 
passing through / 7, in this particular case 
he finds that there are just six lines passing 
through / 7, and thus completes his problem. 

Now, instead of drawing the line / 7, we 
can accomplish the same thing with a circu- 
lar sector whose radii are perpendicular to 
each other. Let the shaded portion d gf 


ELEVATING 


(Fig. 3) represent such a sector, and let the 
radii be just one inch long. Holding the 
radius d f against the edge ca, we may count 
the number of lines passing through the 
radius dg. Now assume that the sector is 
moved along the edge ¢ a until the are of the 
sector touches the line cd; in this position 
we can still count the lines passing through 
dg,and the number of these lines must be 
exactly equal tothe number of teeth or di- 
visions between ¢ and 67, because all the 
lines through the divisions 17, 27, etc., are 








dg. Now, since 6r k is equal to de, it fol 
lows that the right-angled triangle 67 k ¢ 
must be equal to the right-angled triangle 
e d cinevery respect, hence c 67” must be 
equal toc d,; but the division onc 67 indi- 
cates the number of lines parallel to ¢ a which 
pass through dg, hence if the divisions on 
the line ¢ a are equal to those on ¢ >, and the 
sector is set so that its arc will touch ¢ 4, then 
the number of divisions between the points ¢ 
and d will indicate the number of lines pass- 
ing through dg, which was to be proved. 

If the quadrant or sector is smaller than 
that shown in Fig. 3 (say the radii of the 











Too. Rest. 


sector are only half of an inch long as shown 
in Fig. 2), then the index on the line ¢ a in- 
dicates the number of lines contained ina 
space half of an inch wide. In Fig. 4, for 
instance, the instrument indicates that there 
are three lines or three spaces to the half inch, 
or 3 X 2 = 6 lines to the inch, and agrees 
with the description of the instrument. ] 








Some Queries, 
Editor American Machinist : 
I am interested in the different views of 





your correspondents on the emery wheel and 
grindstone question. I have not had any ex- 
perience with emery wheel tool grinders, and 
therefore cannot say whether they are any 
better than the much-abused grindstone. 
But I think if you have a grindstone of the 
right grit, run at a good speed, and kept trve, 
the old-time grindstone would not be con 
demned as often as it is. 

I would like your readers to give their ex- 
perience with the different machines that are 
in the market for keeping grindstones true. 
Also what success they have had with self 
hardening steel; do they get any better results 
than with common tool steel ? 

JOHN T. DAvVTEs. 
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Elevating Tool Rest. 





The accompanying engravings represent 
in perspective and section a new elevating 
tool rest for lathes, which has recently been 
patented by Mr. Wm. L. Ramsey, of 101 W. 
Fifth avenue, Knoxville, Tenn. 

The base piece in this rest is made in the 
usual form, and is fitted to the cross-slide in 
the usual manner. The upward extension of 
this piece, however, is cylindrical, and is 
threaded internally from top to bottom, as 
shown, Outside short thread near 
the top only. The outer shell B, upon which 
the tool rests, is threaded internally to fit 
this short thread, so that, by rotating B by 
means of the knurled collars, it is raised or 
lowered. Fitted to the internal thread of the 
base piece is a short piece W, through which 
the too] post passes, and in which it turns 
freely, sothe tool can be put in any desired 
position. This piece W is made to turn with 
B by means of the two pins shown passing 
down from one to the other; and, all threads 
being of the same pitch, it isevident that the 
relative heights of B and W will be main- 
tained, and that when the tool post screw is 
tightened on a tool, the strain B is 
downwards, while that upon W is upwards, 
the two forces balancing and locking the de 
vice by frictional resistance. 

It is thus seen the tool post 
screw is loose, the height of the tool is easily 
adjusted by simply turning 2B, and, when ad- 
justed, tightening the tool locks the rest. 

The parts are thoroughly protected from 
dust and chips, while at the same time the 
rest can be taken apart very readily for clean 
ing or inspection. 
of 


it hasa 


upon 


that, when 


It also has the advantage 
construction, though the 
necessity for loosening and consequently dis 
turbing the position of a tool, in order to 
raise or lower it,might, in the case of thread 
ing and some other tools, be objected to by 
some. 


simplicity of 


This, however, is far better than hav 
ing to loosen the tool and insert or take out 
washers, nails, ete., to get the proper height, 
and the tool always rests fair and square on 
its seat, and the screw always has a square 
bearing on the tool. 
~ S 

A correspondent sends newspaper 
clipping (without name of paper) that details 
some of the troubles of railroading on the 
Central Pacitic. One of the officials of the 
road is reported as saying: 

‘“* We went down to Colfax for that train 
twice with a snow-plow outfit,” said Mr. Fill 
more, ‘‘ but were afraid to go ahead with it, 
and both times went back without it. The 
plow went down the third time on Wednes 
day, and finally they started. There was a 
snow-plow with nine engines behind it first, 
five engines on the train of nine cars, and 
behind it came five engines with a gang of 
men to dig them out if they got stuck and 
take the train 
taking one train through., The whole situa- 
tion was enough to make a fellow’s hair turn 
grey. We would climb 
sheds, with the 
everywhere, and strain our ears for a whistle 
or a rumble that would show that something 
was not stuck and was coming. In the morn- 
ing we would cut a hole down to the window 
of the telegraph office to let in some light. 
It was an immense relief when the storm let 
up and the danger was over.” 


us a 


back—nineteen big engines 


out on the snow 


storm howling and snow 


It will be concluded that railroading over 
the mountains is not all fun—that is, railroad- 
ing in the winter months, 
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The Lake Shore Accident. 
occurred on the 


March 6, 


The fatal accident which 
Lake Shore road on the night of 
must, think, be classed those 
which are unnecessary, and which ordinary 
care and prudence on the part of the train- 
men would have avoided. 


we among 


The accident also 
shows how easy it may be for a thing, the 
chief object of which is to insure safety, 
by or abuse, a_ positive 
source of danger. The great feature of the 
automatic air-brake, and the one which more 
than anything else gives it its superiority 
over the old hand-brakes, is the fact that it 
when given any kind of 
it will infallibly 
With this 
care and attention it is the greatest safeguard 
against accidents ever introduced rail- 
but without it, the brake becomes 
an additional source of danger, 
shown in this accident, 
which in all probability would not have oc- 
curred had the train been equipped with 
nothing more the old-fashioned hand-brakes. 

Trainmen, like people, navurally 
adapt themselves to circumstances. Brake- 
men employed on passenger trains in days 
gone by were real were trained 
to rely upon the brake, were familiar with 
it, and skilled in its use. The term ‘‘ brake- 
men,’ as applied to passenger trainmen on 
any of the first-class roads of the present 
a The engineer is the 
brakeman, and the men who are called brake- 
must, in the nature of things, be very 
ineflicient as compared with those who were 
accustomed to the use of hand- 
brakes, and knew that the only dependence 
for stopping in was in 
them, supplemented, perhaps, by reversal of 
the engine. 

The trainman in this instance dis- 
covered that the rear portion of the train he 
was on had become detached, and was rush- 


to 


become, neglect 


is so arranged that, 


decent care and attention, 


prevent such accidents as_ this. 


into 
roading; 
simply 

was 


as 
conclusively 


other 


brakemen; 


time, is misnomer. 
men 
constant 


case of emergency 


who 


ing down grade, knew at once that it was 
his duty to stop the cars, Had he been ac- 
customed to the daily use of hand-brakes, 


he would in all probability 
them at once and averted the 


have applied 
accident; but, 
accustomed as he was to trains equipped 
with air-brakes, his first thought seems to 
have been of them, and he spent the time in 
through the and trying in one 
after the other to apply the brakes, though 
it was previously known that they were not 
working condition. Had he been 

familiar with them he would 
have been satisfied, after trying tbe first car, 
that the 
would have 


voing cars, 


in proper 
thoroughly 


available, and 
further time in trying 
other cars, but would haveapplied the brakes 
by hand at once, 

The train should have been automatically 
stopped by the action of the brakes, and no 
passenger train should in these days be run 
that it will be in 
stantly stopped as soon as any part of it be 


brakes were not 


lost no 


in such a condition not 
comes detached. 

That 
liable to run trains in such 


such a road as the Lake Shore is 
condition will be 
a revelation to many, and may well cause us 
to inquire upon what road we may travel in 
order to be sure that all modern appliances 
for safety are not merely adopted 
and in nominal use by the but in full 


use at all times, and on any train we may 


securing 
road, 


happen to take. 
The the accident has been 
treated by many of the papers as if it were 


subject of 


supposed that accidents were not unwelcome 


to railroad companies, which, of course, is 
not true, as itis to their interest in every 
way to prevent them so far as possible; but 


it is true that the public and the companies 
the matter entirely different 
standpoints, the public considering the lives 
while the com 
panies consider little besides the comparative 


look at from 


endangered or destroyed, 
cost of accidents on the one hand, and the 
prevention of accidents on the other. 

Not much information which a 
theory of the cause of the accident can be 
based, has leaked out of the barricade erect- 
ed by the Lake Shore officials; but it seems 
probable that the primary cause was that 


upon 


the sleepers, and, not coupling very well, 
caused the breakages, one of which occurred 
previous to the fatal break. In any event, 
the brake which the trainmen had become 
accustomed to depending upon, by unfair 
treatment failed just when it was most needed. 
For this unfair treatment some one is re- 
sponsible, and just whom it may be it is to 
be hoped will be discovered. 

One thing may be said in this connection, 
however, ard that is, that, had any delay 
taken place by reason of stopping to make 
things all secure, it is probable that much 
complaint would have been heard from the 
The traveling public are im- 
patient of delays, and safety sometimes in- 
volves delay. 


passengers. 


-_- 


If any one doubts that the great cantilever 
bridge across the Firth of Forth in Scotland 
has been triumphantly finished and opened 
for traffic, he has only to glance at our lead- 
ing English contemporaries to have his doubts 
removed. 

Engineering has a descriptive article filling 
70 of its large pages, and giving illustra- 
tions of every thing about the bridge or con- 
nected with it, even of the machinery used in 
its construction, alternative designs, which 
were submitted, etc. 

The history of the bridge is given, and 
nothing which any one can possibly desire to 
know regarding it seems to have been 
omitted. In addition, there are 20 large 
double page plates, giving views of the 
bridge at different stages of its construction, 
and of the prominent men connected with it. 

Industries is scarcely behind its contem- 
porary, and issues a superb number in honor 
of the event. 

The Firth bridge is the world’s greatest 
piece of engineering work ; its opening was 
a great occasion, and our English engineer- 
ing contemporaries have proven themselves 
fully equal to it. For the convenience of 
our readers, many of whom will doubtless 
wish to obtain and preserve copies of these 
papers, we will say that /ndustries can be ob- 
tained by addressing J/ndustries, 358 Strand, 
W. C., London; the price of this special 
number being one shilling, or 25 cents. Hn- 
gineering can be obtained of the American 


agent, Wm. H. Wiley, 53 East 10th street, 
New York’ City. We are not informed re- 


garding the price. 
ape -- 


Angus Sinclair, editor of the National Car 
and Locomotive Builder, has been connected 
with the making of some experiments with 
the compound locomotive on the Michigan 
Southern Railroad. He finds that this loco- 
motive, on the work that it was doing— 
which was presumably the kind of work it 
was best adapted for—proved itself superior 
in point of fuel consumption to the simple 
cylinder engine that was put into the test 
against it. 

Mr. Sinelair’s conclusions lead to the be- 
lief that if a locomotive, like a mill engine, 
for example, could be designed for certain 
work, practically unvarying, there would be 
considerable advantage gained by compound- 


ing. Undoubtedly many locomotives on 
large roads can be so used. But many, es- 


In instances 
where used for all- 
around purposes, or where the duty on runs 
is quite variable, the economy of compound- 
ing is doubtful. 


pecially on small roads, cannot. 


locomotives must be 


four workmen ina 
in the ‘‘ Small 


In Scotland, recently, 
locomotive works were fined 


Debt Court,” before Sheriff Lees, for being 
absent from their work without leave. The 
sheriff, in deciding, said the rules of the 
works were binding, and men must know 
that they could not come and go as suited 
themselves only. 
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Literary Notes. 
ENGINE AND BOILER 
TBE INDICATOR AND 
For Engineers and Technical 
Thurston, M. A., LL. D., Dr. 
John Wiley & Sons. Price, $5 


A HANDBOOK OF 
TRIALS, AND OF 
PRONY BRAKE. 
Schools. By R. H 
Eng’g. New York: 
The records of boiler tests 


engine and 


not worthless, at least defective in some im- 
portant particulars. Heat is one of the most 
elusive things with which the engineer has to 
do, and the test of a steam plant that shall 
give within reasonable limits of accuracy 
the distribution of the heat generated in the 
furnaces of the boilers will always tax the 
skill of the engineer to make. So much un- 
satisfactory work has been done in this direc- 
tion that owners have come to have little 
faith in expert tests, and many engineers 
seriously discredit them. In evgine and 
boiler tests not only is the greatest care es- 
sential, but it is just about equally necessary 
that the one making the test should know 
what he ought to determine from it. 

Dr. Thurston in this book gives the stu- 
dent an account of what are considered by 
eminent engineers the best methods of test- 
ing engines and boilers, the appliances used 
in such tests, and the manner of arriving at 
conclusions. There are also examples of 
tests actually made. All the tables required 
in working up the results of tests are given, 
together with a great deal of incidental 
information. Those desirous of perfecting 
themselves in testing engines and boilers 
will find a great help in this book. 
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Under this head u we 2 propose to ans) answer que stions “gent 

us, pertaining to our specialty, correctly and according 
to common-sense methods, 
Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf so requested, neither name, correct initials nor locas 
tion will be published. 

















(107) L. W. F., Tiffin, O., writes: Please 
let me know how to cement rubber to iron. A.— 
The following is recommended: Soak pulverized 
gum shellac in ten times its weight of strong am- 
monia. This will make a slimy mass, which, if left 
to stand forafew days, will become liquid, and 
ready for use. 

(108) C. M., Brooklyn, N. Y., asks: 1. 
Would you advise me to serve an apprenticeship to 
learn the machinists’ trade? A.—Yes,if you want 
to becomea machinist. 2. How many years must I 
bind myself for? A.—In this country three years 
is the custom—sometimes four. 8. What are the 
wages for an apprentice? A.—Wages are different 
in different shops. 4. Must I sign acontract? A.— 
You ought to. Some shops do not require it. 5. 
Can I learn the trade by going from one shop to 
another? A.—No. 


(109) )., Tiffin, Ohio, asks: Will you 
please tell me of something that will case-harden 
machinery steel, say about ,, or »; inch deep? I 
have tried carbonate of potassium and cyanide, 
but neither will act right. Also,is there anything 
I can use to harden set screws in small quantities ? 
A.—If you want to harden the steel to the depth 
mentioned, you must put it through the regular 
case hardening operation, i ¢., pack it in bone char- 
coal and heat it. Set-screws, to be hardened prop- 
erly, must be done in the same way, as a mere 
hardening of the thin outer surface does little if 
any good. 

(110) “3h. :7 
Which is the 
not say; 
the purpose, of the belt manufacturers. 


Rochester, N. Y., asks: 1. 
best oil to use on belts? A.—Wecan- 
but you can procure a very good oil for 
2. Which 


is heavier, a pound troy weight or a pound 
avoirdupois, and how do the ounces compare? 


A.—One pound avoirdupois equals 
troy, 480 grains troy equals one ounce troy, and 
437.5 grains troy equal 1 ounce avoirdupois. 3. Is 
soda mixed with water for use on machine tools to 
prevent rust, and how is it mixed? A.—It 
used, and is mixed by simply throwing it into the 
water and letting it dissolve. 

(111) ‘‘ Reader,” Philadelphia, asks: Will 
you kindly inform me how many shots a Gatling 
gun will fire per minute, and how long it can be 
kept up without the barrels heating? Has the gun 
more than one barrel, and would it be as handy to 
handle in battles on land, as the ordinary old-style 
cannon’ A.—Gatling guns are made with five or 
ten barrels; the former being capable of 800 shots 
per minute, the latter of 1,000 per minute. They 
are, we believe, as convenient to handle as any 
cannon of the same weight, whether on land or 
sea. Buta Gatling gun and acannon of the same 
weight would not ordinarily be used for the same 
purpose. 


(112) W. B., Philadelphia, writes: In our 
shop we are required to soften the ends of hard- 
ened and tempered steel rods of 44 inch diameter, for 
a distance of say linch. In doing the work in our 
way great injury at times is done to the goods by 
reason of the heat running up and making the rods 
very soft for over two inches. The reason we 
soften the endsis to make subsequent operations 


1.2153 pounds 


Is SO 








different kinds of couplers came together on 





have almost invariably in the past been, if 


easier. What would you advise as to the best way 
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of doing this work? .A.—We should heat the ends 
in alead bath kept considerably hotter than would 
otherwise be necessary, so that the heating would 
be done very quickly. Then put them in warm 
water, letting the heated ends project above its 
surface, but letting the surface of the water nearly 
reach the heated portion. A few trials will show 
you just how far up you should heat them, and 
how close the surface of the water should come, to 
get the desired effect. 


(113) J. R. A., Charlotte, N. C., writes: 
I want to cast a steel face on hammer dies for a 
steam hammer so that the steel will stick. How is 
it done? A.—The principle involved, of uniting 
steel to cast-iron, is similar to that which foundry. 
men call * burning,’ and therefore the strength of 
the union will depend greatly upon the shape to be 
united, and on the plan adopted for uniting the 
pieces. One method is to lay the steel in the mould 
and close it firmly. The cast-iron is then poured in 
a steady small stream into the mould, allowing part 
of the metal to overflow through a small outlet. 
When about 75 per cent. of the mould is filled, 
slacken the pouring so as to have but a small 
stream, at which time the overflow or outlet must 
be quickly and reliably stopped. After this quicken 
the pouring until the mould is filled up. To do this 
successfully, good judgment and experience are 
called for. 


(114) ‘‘ Reader,” , writes: We have 
been having some trouble in shrinking on wrought- 
iron saw arbor collars, and we would like to know 
the amount of shrinkage to allow on such collars 
with holes from 1% to 3 inches. Have been allow- 
ing }; inch on collars with 24-inch hole. Is this 
correct? A.—Itistoo much. You do not say what 
the nature of your difficulty is, but we presume 
that, if you allow that much for shrinkage, you 
either have trouble in getting them on the shaft, or 
they burst after they areon. About .003 ineh perinch 
of diameter of hole is plenty for such work, and 
for cast collars somewhat less, say about .002 inch 
per inch of diameter. Do not heat the collars 
quite red-hot. A very good rule is to bore and 
turn the work as you would for a tight driving 
fit ; then heat the collar moderately—not red-hot— 
and put itin place immediately, cooling it with 
water. It will be tighter thanif driven on with 
the same allowance. y 
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(115) I. S. M., Baltimore, Md., writes: 


Please give size of angle between two adjacent 
sides of a tetrahedron. A.—The angle a between 
two adjacent sides of tetrahedron, as shown in the 
figure, will contain 70degrees, 32 minutes nearly. 


(116) A. A. F., Carlinville, Il]., asks: 1. 
What are the small holes in the sides of brass cup 
valves of pumps for? A.—If yon had given the 
maker’s name of the pump we could have an- 
swered your question. Under the ciccumstances 
we are compelled to advise you to write to the 
makers of the pump for the desired information. 
2. Is it advisable to take the heads off the rivets on 
boiler sheets for repairs with the sledge and steel 
bar? A.—It is customary to do so, and, when care 
is exercised, it is as good a way as any other. 3. 
Does the tool revolve around a pin of a crosshead 
pin in turning it in the lathe? A.—In lathes the 
tool is stationary. But there are special machines 
in which the tool revolves about the pin, and is 
used in cases where the crosshead and pin are cast 
in one piece. 4. How large should a steam pipe be 
foracylinder 74x12? A.—The size of steam pipe 
depends on the piston speed. The rule is: Multi- 
ply the piston speed per minute by the decimal .08, 
and divide the product by 600; the quotient will be 
the ratio of the cross-sectional area of the steam 
pipe to thatof the piston. Multiply this quotient 
by the area of the piston; the product will be the 
cross-sectional area of the steam pipe. Thus, say 
theengine isto make 250 revolutions per minute, 
the piston speed will then be 500 feet per minute. 

500 * .08 
600. 
The area of the piston is 44.17 square inches; hence 
44.17 X .066 = 2.91 square inches for the cross-sec- 
tional area of the steam pipe. The corresponding 
diameter will be two inches nearly. 


066. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
ine. Copy should be sent to reach us not later than 
Thursday for the ensuing week's tssue. 











Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Graduating Machines. A. T. Koopman, Chicago. 

‘‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co , Syracuse, N.Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Dl. 

** How to Keep Boilers Clean.’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer. Philadelphia, Pa. 

Special Tools for Railway Repair Shops. 
& Ayer, Philadelphia, Pa. 

Whiton’s Chucks. S. A. Smith, 23 
Chicago, Western Representative. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

For the latest Improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg.:Co., 138 Jack- 
son st., Chicago, Ill. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia. Pa. 

Patent Attorney. R G. DuBois, 715 11thst., Wash- 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 

S. W. Card & Co., Mansfield. Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 2¢ 
S. Canal st., Chicago, Western Agent. 

The Sure Grip Steel Tackle Blocks must fill the 
biil. according to the large sales reported. See ad- 
vertisement, page 13. 

Watch this column for our Weekly Announcement 
of Bargains. Selling Overstock. McFadden Co., 
1,025 Market st., Philadelphia, Pa. 

Patents.—Patent soliciting of high class. 

D. Walter Brown, 31 Nassau st., New York. 

Send for ‘“‘A Brief History of Patent Legislation 
in the United States.”’ 


Pedrick 


S. Canal st., 


25" Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
82" Send for list of firms using our Drills. J. E. 
36’’ Snyder, Worcester, Mass. 

25’ “Only Drill Press built on 

82"’ *Ko-rekt’ principles, 

37” even if they come from Jersey.” 

42/’ Gould & Eberhardt, New Ark, N J. 


The Lexington Gear Works, of Lexington. Mass., 
have issued a Catalogue of some six hundred sizes 
of Cut Iron Spur and Bevel Gear Wheels. Every 
machine or manufacturing concern in the country 
should send for a copy. ‘ 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,etc.,by T.W. Barber.1,936 illustrations. 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


Superintendents of industrial establishments will 
find the Engineering and Building Record, published 
weekly at 277 Pearl st., New York, useful. Munici- 
pal and building engineering problems a prominent 
feature. Specimen Copy, 10 cents. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co.., 
Philadelphia, Pa. 

T. R. Almond wishes to form a company for the 
manufacture of his patent angular coupling, or to 
make arrangements, either by sale of patents out 
right or otherwise. whereby this valuable invention 
may be properly placed upon the market. Address 
T.R.Almond,88 and & Washington st.,Brooklyn,N.Y. 


Just concluded. * Practical Drawing.”’ By J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

We were badly damaged by fire on the night of 
March 4 but, owing to our excellent system of 
water-works, were enabled to save a part of 
our machinery, and have moved same into our 
basement, and are now ready to fill orders as 
usual. We also saved a large part ef our stock 
S. W. Card & Co., Mansfield, Mass. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t De Lamater Iron Works, will hereafter manu- 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram: also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 





East 10th st., New York. 





‘Binders’? for the American Machinist. Two 
styles, the “‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st , New York. 

Just concluded. ‘Modern Locomotive Construc- 
tion.” By J. G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 














C. M. Wheatley will build a foundry and machine 
shop at Americus, Ga. 

Golden Brothers will build a foundry and machine 
shop at Columbus, Ga. 

Camp Brothers will rebuild their saw-mill recent 
ly burned at Campville, Fla. 

Ground has been broken for the large cotton mill 
to be built at Dennison, Tex. 

The Peace River Phosphate Company will build a 
machine shop at Arcadia, Fla. 

The Texarkana (Texas) Car and Foundry Co. will 
put new machinery in its foundry and machine 
shops. 

Cole, Simkins & Co., of Brunswick, Ga., are form 
ing a company to build a $35,000 cotton compress 
in Quitman, Ga. 

A new company, known as the Mt. Kineo Woolen 
Co., has been organized, to operate the woolen mill 
at Sebec, Maine. 

Mathews Bros., sash, doors and blinds, Belfast, 
Maine, owing toa large increase in business, will 
put in a new engine. 

The Denison (Tex.) Iron Works is doubling capac 
ity, and will be consolidated with the Washington 
Iron Works, of Sherman. 

Parties are negotiating forthe purchase of the 
Austin & Chandler shoe factory at Plymouth, N. H., 
with a view to starting a box factory 

The Standard Machinery Works, Bay City, Mich., 
have been running short time, but recent influx of 
orders is crowding them at full time now 


The Cordele (Ga.) Machine Shop has been incor 
porated by R. G. Tomlin, R. C. Harris, J. E. 8. Shipp 
and others, with a capital stock of $15,000 

It is reported that a Kansas City (Mo.) company 
has secured a bonus of $20,000 and 5,000 acres of 
land to erect a 100-ton blast furnace at Queen City, 
Texas. 

The Manchester (N. H.) Board of Trade has sub 
scribed $23,000 to enlarge the shoe factory at East 
Manchester. It will be occupied by Kimball Broth 
ers, of Lynn, Mass. 


The Evans Frietion Cone Co., Boston, Mass., 
manufacturers of frictional gearing, have issued 
an 1890 catalogue, with illustration and description 
of what they make. 


Land has been bought in Portland, Maine, by 
James Harper, upon which to erect buildings for 
making lasts. He will put uptwo buildings, one 
50x60 feet, and the other 30x60 feet 


The Denver (Col.) Natural Gas and Oil Co. has 
been chartered. The company holds long leases 
on more than 600,000 acres of land, and it is expect 
ed that work will be begun at once. 

Alexander Zeck and others have incorporated 
the Grafton Foundry and Machine Company, to 
start a foundry and machine shop at Grafton, W 
Va. The authorized capital stock is $25,000 

The Grimes Valve Gear Company has been incor 
porated in Chicago by Walter F. Render, Fred. 8 
Stedman and A. [. Roberts. The company will 
manufacture the Grimes valve gear for locomo 
tives 


There is water-works agitation at Bridgeport, 
Ala.; Camden, N. J.: Elmira, lowa; Manchester, 


Iowa; Neosho, Mo.; Piedmont, Ala.; [pswich, Mass.; 
St. Lambert, Can.; Lexington, Ky.; Sparta, 
Franklin, Tenn. 


Ky.; 


A stock company lately organized to establish 
foundry and machine works at Tullahoma, has 
been incorporated as the Tullahoma Foundry and 
Machine Works, with H. Jacobs president, and J 
H. Cordell secretary. 

The Webster Woolen Company, Sebattus, Me., 
will build a large addition to its mill No. 1% dur 
ing the summer. The plant at present consists of 
eleven sets of cards and sixty-one broad looms 
running on fancy cassimeres and specialties 

The town of Lancaster, Ohio, expects to have a 
new organ factory, a rolling mill, a glass factory. 
and a foundry and machine shop amongst several 
other industrial establishments, all incident to the 
discovery of natural gas. The town offers free 
sites and free gas. 

The N.O. Nelson Manufacturing Company are 
negotiating for an extensive manufacturing site at 
Edwardsville, Ill., to consist of over 200 acres. In 
case they secure the site, the Nelson Company will 
establish a large foundry, and various other manu 
facturing departments 


It is said that the agent of an English syndicate 





has completed the purchase of several farms at 
Lenover, Pa., for the purpose of erecting two 


mammoth cotton mills, and such a number of dwell 
ing houses as will be required to accommodate the 
employes, whose number, it is said, will exceed two 
thousand 

An explosion oecurred recently in the shaving or 
dust-room of the Armstrong furniture factory at 
Evansville, Ind., which utterly wrecked it, and then 
fire completed the work 
death. Charles Shelby, the engineer, was blown 
twenty feet, and had both legs broken and his head 
badly crushed 


Three boys were burned to 


Arrangements are being made to form a new 
company to operate the Indian Orchard Mills at 


Springfield, Mass. The property is now owned by 
a syndicate, but anew company will probably be 
formed, and the No. 1 mill will, if the plansare per 
fected, be started within two months on the manu 
facture of yarn, with from 200 to 800 hands 


The Detroit (Mich.) Electrical Manufacturing Co 
isthe name of anew company, with a capital of 
$350,000. The company owns patents on storage 
batteries, and several other patents on electrical 
apparatus, and they will doa general business in 
manufacturing electrical machinery and supplies. 
The erection of works will begin without delay. 


The business men of Ware, Mass., have decided 
to raise $10,000 at once for the general 
and grading of land, and the erection of at least 
one building. A proposition was presented by a 
lathe manufacturer who now employs 31 men, who 
guaranteed, if a suitable building was provided, he 
would come to Ware and set 50 men at work within 
90 days. 


purchase 


A bill has been introduced inthe legislature at 
Richmond, Va., to incorporate the Richmond 
Equipment and Security Co., with W. H. Palmer, 
W. R. Trigg, J.J. Montague and others, 
porators, to co-operate with the 
comotive and Machine Works 
stock to be not less than $200,000 
$3,000,000 

The ‘ar Wheel Company, of St 
Thomas, Ont., has been incorporated, with a capital 
stock of $250,000, to manufacture cast-iron and steel 


as cor 
Richmond Lo 
CO., 


nor 


the capital 
more than 


St. Thomas (¢ 


car wheels, iron and steel castings, to operate 
machine shop for the manufacture of all tools and 
equipments in the operation of iron and 
steel foundries, and to operate foundries for the 
manufacture of iron, brass and composition cast 


used 


ings, ete 

The board of directors of the St. Louis Railway 
Company, or Broadway line, have decided to cable 
the entire system from Wild Hunters to Bremen 
avenue, when the municipal assembly grants them 
the right to change their motive power—as it will 
do shortly, no doubt. The company has a capital 
stock of $1,000,000, and this will likely be increased 
by $1,500,000, in order to meet the cost of cabling. 
—Age of Steel. 

The plant of the Knoxville (Tenn.) Woolen 
is to be enlarged on an 
put in 300 new 
inch ecards. They 


Mills 
They will 
looms, 22 mules, and 10 sets of 60 

will also add four boilers of 75 
horse-power each, one 250 horse-power engine, and 


extensive scale 


one of 75 horse-power. An incandescent dynamo 
of 500 lights capacity will be put into the mill. The 
company has a paid-up capital of $250,000, and has 
been running eight sets of 60-inch cards and 200 
looms on all-wool jeans 

The machine shop of S. W. Card & Co., Mans 
field, Mass., was recently damaged by fire to the 
extent of several thousand Immediately 
after the fire a large force of men were put to work 
oiling the stock of taps and dies, reamers and other 
small tools that had been wet, to preserve them 
from rusting. The basement of the building was 
fitted up at and manufacturing begun, 
that, with the stock on hand, the company is ready 


dollars 


once sO 


to fill orders without delay to customers 

The Crescent Iron Company has been organized 
by C. E. Shannon, James H. James, John G. Brown, 
John McKinley and Amos Shephard, all of Duluth, 
Minn., witha capital stock ef $200,000. The gen 
eral nature of the business is to buy, sell and lease 
iron lands, to mine and smelt iron ore, and to man 
ufacture iron, steel, ete For several months past 
the work of stripping and also sinking a shaft has 
been carried on under Captain Thomas James, and 
the 
the expectation of shipments this season, provided 
the Iron Range road is extended from 
tance of about five miles 
71 New York, have 
issued a catalogue and price-list of valves, gauge 
cocks, the well-known 
other specialties made 


»indications are encouraging enough to warrant 
Ely, a dis 


Jenkins Bros., John street, 
“Jenkins”? packing, and 
by them. This price-list 
supersedes all others, and, as it differs materially 
from all others, should be in the hands of all users 
of these It has the 
valve trade to quote very This 
Jenkins Brothers think is detrimental to the trade, 
and they have reduced their price-list and 


goods been customary in 


large discounts. 


lowered 
A large variety of valves are illus 
trated in the catalogue, and 
of other of their produets 
The new the New York, Boston & 
Providence Railroad are to be fitted throughout 
with ball bearings on every line of shafting. The 
bearing is of a form devised by Mr. John J. Grant, 
manager of the Simonds Rolling Machine Co 
This, it is thought, will be the first shop to be 
equipped with a line shaft having ball bearings. A 
company in formation which will 
furnish ball bearings for all purposes, such as line 
journals, thrust bearings, ete. It 
will be called the Simonds Ball Bearing Co., and it 


he discounts 
there are illustrations 


shops of 


is process of 


shafts, car axle 





is understood that ex-Governor Howard, of Rhode 
Island, will be at the head of the enterprise, 
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Machinists’ Supplies and Iron. 





New York, March 15, 1890. | 
Iron—American Pig.—The tendency of prices is 


downwards. We quote standard brands No.1 X } 
Foundry, $19 to $20: No. 2. $18.25 to $18.50. Grey | 
Forge, $17 to $17.50. Southern irons have sold at 


$18.50 to $19 for No. 1 X Foundry, 
for No. 2. 


and $18 to $18.25 








+ WAN TED* 


= may and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Wanted—First-class foundry er man. Address 


B. W. Payne & Sons, Elmira, N. 
Wanted—Good machinery diese ta rs. Steady work 
The Am. F’dry and Mach. Co., Bowling Green, O 
Wanted—Good machinists: also a few exp'd ge 
pers. The Pond Machine Tool Co., Plainfield, 
Wanted—Machinists, boiler makersand moulk - rs; 


good general workmen. Address Frick Co., 
Waynesboro. Franklin Co., Pa. 
Wanted—Experienced man to take charge of 


gang of handsin erecting medium heavy machine 
tools. Address Machine Tools, AMERICAN MACHINL T. 

Wanted—Assistant draftsman. A young man with 
some experience Apply to the Stiles & Parker 
Press Co., Middletown, Conn. 

Wanted—By a reliable, thorough practical me- 
chanic, position as age wae bt foreman or 
overseer. 20 years’ exp. L Am. MACHINIST. 

Position wanted by a first-c uss mechanical drafts 
man, well up in general machinery designing. Ad 
dress Box 102, AMERICAN MACHINIST. 

Ww anted—Situation by a first-class pattern maker 
25 vears’ experience. Vicinity New York or Phila- 
de Iphia preferred. Box 103, AMERICAN MACHINIST. 

Wanted—Ass’t mechanical draftsman; a young 
German with technical education preferred. Good 
inducements to the right party. R. H. T., AmM.Macu. 


Wanted—Position_as foreman of machine shop 
in the vicinity of N.Y. Exp'd in marine, stationary 
engines and gen’l machinery. Hustler, AM. Macu. 


Wanted—Half a dozen first-class machinists on 
piece-work. Steady work, new tools, and liberal 
prices. Location, Western Pennsylvania. Apply 
to “* W.,”’ care AMERICAN MACHINIST. 

Machinists Wanted —First-class vise and machine 
hands of good habits can find steady employment 
and liberal wages. Address Morgan Engineering 
Company, Alliance. Ohio. 

Wanted—For best of reasons, a change of loca 
tion by a practical machinist and iron and brass 
founder. 20 years’ exp. as machinist, foreman and 
sup’t. Reference, past and present emplovers. Sal 
‘ary moderate. Economy, care AMERICAN MACHINIST. 

Situation Wanted- By a Ist class instrument 
maker. 12 years’ experience on experimental work, 
9 vears connected with grz iphophone work. Sup't 
of mfg. past yearand a half. Thoroughly com 
petent, and not afraid to work. Address Charles 
Stolpe, 416 Sea View ave., Bridgeport, Conn. 

Wanted— Experienced man to solicit orders from 
mines, railroads, mills, tanneries, machine shops. 
factories, etc.. for an establishment located in a 
mining and lumber region, building engines, boilers, 
and doing a general foundry and machine business: 
also dealing in machinery and supplies. State age, 
salary expected, and exp. *‘Connellsville,”’Am.Macu 





_ BRADLEY 
HAMMERS 
and FORGES, 


The BEST HAMMERS in the WORLD 
KUN BY BELT. 


Over L5BOO In Use. 
Three Styles, 151b. to 500 Ib. Heads. 
Our FORGES heat irons fast enough to keep 
Hammers and men fully employed, 

Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. ¥. 
63 Murray 8t., NEWYORK. 98 Sudbury St., BOSTON, 


AN IMPORTANT PRACTICAL WORK 


Railroad Engineers’ Field-Book and Explor- 
ers’ Guide.—Specially adapted to the use of Rail 
road Engineers on Location and Construction, and to 
the needs of the Explorer in making Exploratory Sur- 
veys. By H.C. Godwin. Morocco flaps, $2.50. 


JOHN WILEY & SONS, 53 E. 10th Street, 


(2 Doors West of Broadway, N. Y. City.) 











of all our 
Machinery. 


Seneca Falls Mfg, T. 687 Water St., Seneca Falls, N. Y. 








Mortisers. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S1o Walnut St., Philadelphia. 
(@ Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other C atalogues and Cir- 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





95 Liperty ST.N. Y. 
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+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d h’d Lathes & Drills. S. M. York, Clev’d, 0. 
Graduating Machines. A. T. Koopman, Chicago. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 
New catalogue of engineers’ free, 
Crescent Mfg. Co., Cleveland, 0. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 
Turned and Higly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland. Md. 
Complete list of our Seales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 
Castings of every description and machinery built. 
Address Cedar Point Foundry, Port Henry, N. Y. 
For Sale—One heavy Hewes & Phillips Planer, 
32/’x32/’x8 ft.. in good order and repair. Address 
Capitol Mfg. Co., Chicago, Ill 
Engineers wanted to send their addresses and re- 
ceive free a cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 
Inventions or improvements in measuring instru 
ments & other fine tools wante d to manufacture & 


specialties 


sell on royalty. ‘ Tools,” AMERICAN MACHINIST, 
Simonsen-Walter Mfg. Co.. Jefferson City, Mo., 
with modern foundry, machine and wood-work 


plant, wants spec. to manuf. for Western trade 

Wanted—Price and description of second-hand 

panes, pumps and boilers, in good order, by John 
Henry Blake, 182 Fulton st., New York 

For Sale—Very cheap, one 39''x13’, 
screw cutting, and one 34’’x18' lathe. J 
120 N.6th st., Philadelphia, Pa 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—Mach'y business (princially elevators, 
shafting, pulleys and transmission mach’y) control 
ling several specialties. If sold at once, will take in 
ventory price —$11,000. Reasons for selling not con 
nected with business. P.O. Box 727, New Haven, Ct. 


one 22” 


x1. 
& G. Ric 


sh, 


FOR SALE. 


The following Second-Hand Tools: 

One Bement Lathe, 20 inches by 10% ft. 

Betts Lathe, 12 inches by 5 ft. 
* Lathe, 12 ine hes by 3 ft. 
* Bement Cotter Drilling Machine. 
* Planer, 24in. by 24 in., table 6 ft. 
* Planer, 28 in. wide by 2) in. high, table 6 ft. 
** Bement Shaper, 14 in. stroke. 
* Gould & Eberhardt Shaper, 12 in. stroke. 
Hewes & Phillips Shaper, 9 in. stroke. 
* ROW. Barr & Co. Shaper, 6 in. stroke. 
** Bement Slotter, 7 in. stroke. 


Apply to 


SOUTHWARK FOUNDRY & MACHINE CO., 


Washington Ave. & Sth St., Philadelphia, 


TOOL AGENTS WANTE 


the United States, 
logue, Stationery 


&e. 
™ FINEST OF MECHANICAL TOOLS A SPECIALTY. 
. B, JAMES, 98 Lake St., Chicago, Il. 


FACTORIES 
| WANTED 





in every 
Shop in 
Send roc. for Cata- 





At East Chatta- 
/nooga, adjoining 
CHATT AN OOGA. 
TEN N., the Hub of 
the South and center of 
coal and iron industry. 

Population in 1880, 
13,000; 1885, 25,000 : 
1889, 55,000. Cheap 
iron, coal, wood, and labor. Low taxes 
River front. Nine railroads, more building, 
giving cheap railroad and water transporta- 
tion in all directions. Climate, watersupply, 
and drainage unsurpassed. Free sites and 
other inducements to manufacturers. 

For full particulars, address KAS'T CHATTA- 
NOOGA LAND C€O., Chattanooga, Tenn., or 








L. B. Russe, Sec’y, 96 Summer St., Boston, Mass, 








THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





SHEET ini 
STEEL 


64 & 66 $0. CLINTON ST., 





Of Various Qualities and all Gauges, 


nives, Saws, Scissors, Springs, &c. 
CRESCENT STEEL CO., 


136 FIRST AVENUE: 


ICAGO ['TSBURGH, PA 


480 PEARL STREET, New York, N.Y. 





Saws. Machinists’ 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


ontrial. Catalogue mailed on application. 


THE SEBASTIAN- 


CINCINNATI, 
MONTGOMERY & €0., 105 Fulton St., New York, Gen'l Agents, 


LATHES 


Tools and Supplies. Lathes 


MAY CO., 167 W. 2d St. 


o. 











TOBI 
BRONZE 


Send for Circular. 


ANS 


ae - for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


CHICAGO. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled, sheets and saa 


ngot metal 
* car and engine bearings. Spring wire. 


ONIA BRASS & COPPER CO., 


Sole Manufacturers. 
NEW YVORK. 





FINE TAPS, 


DIES, 


REAMERS, ETC 


- 


PAT. SPIRAL FLUTED, 





LICHTNING AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 





WILLIAM mee, & SONS, L’D. 


MANUFACTORY, Chief American somos, 

si me Be hn we le JOHN ST., NEW YORK, 
5 Tw 

=F 

H —o 

g| SE 

wa) wag 

es, STEEL | 2: 


Cold Medal, Paris, 1889. 


STANDARD O1L CUPS. 
FOR 


ENGINES 
& MACHIN- 
DYNAMOS. ERY, 


A. J. WILKINSON & 6CO., 


184 Washington Street, 
BOSTON, MASS. 


GLEASON MACHINE TOOLS. 


Engine Lathes 22 inch to 72 inch swing. 
Iron Planers 26 inch to 84 inch wide. 
Special Characteristics: Great weight, 
Great Power and Excellent Workmanship. 


HILL, CLARKE & CO., 





SPEED 








VALUABLE NEW MACHINE WORKS 


FoR SATE. 


ERECTED IN 1889. 

Those Valuable New and Extensive Works sit- 
uated inthe city of Hamilton, Canada, on Went- 
worth street, and adjoining the Grand Trunk Rail- 
way. The premises consist of 4 acres of land on 
which are erected the following, viz.: Moulding 
sbop, 160x60 ft.; Machine shop, 15060 ft.; Pattern 
shop, 60x50 ft.; Smith shop, 40x30 tt. detached en- 
gine and boiler house with large substantial brick 
chimney. The above are all of brick, having im- 
mense heavy walls and buttresses. The roofs are 
specially trussed and stayed for inside heavy ser- 
vice, and are covered with slate. Moulding sand 
which is shipped to all parts of Canada, lies “within 
amile ofthe works. The above worksare exempted 
from taxation for a period of ten years. From the 
many advantages these works possess, being located 
in Hamilton, and directly on the line of G. T. Ry., 
one of the best manufacturing centers in Canada, a 
grand chance is offered for the carrying on of any 
large manufacturing business, either engine build- 
ing, founding, agricultural implement works, or 
any kind of machine business. Only reason for 
disposal of the above, poor health of subscriber. 

‘erms—One-third cash and balance by mortgage 
for a term of years that may be agreed upon. 

All communications to be addressed to 


R. McKHCHNIE, 
DUNDAS, ONT., CANADA, 


Dodge Independence 


Wood Split Pulleys 


Lighter than Iron, 
Greater traction than Iron, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & GO., Sales Agents, 


22 Cortlandt St., New York. 








Shafting, Hangers, Engines, Boilers, Ete. 





156 OLIVER ST., BOSTON. 


Write for prices, mentioning this paper. 








MPROYED 
PUMPING 


ACHINERY | 


For Send 
Every for 
Class New 
of Work Illustrated 





113 Federal St., i 
BOSTON, 


93 Liberty _ 
NEW YORK. 








BETTS MACHINE C 


a 
DEL. 


MAKERS OF 


METAL-WORKING 


CATALOGUE, | === 





MACHINE cin 


FOR 


Locomotive, Bridge & Engine Builders, 
Railroad, Car & Machine Shops 


AND 


Tron and Steel Works 
Generally. 
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REDUCED PRICES OF LECOUNT’ $ STRAIGHT TAIL boa. 





No. H. PRICE. 
: R 1 ; M4 , 0. 80 10 D4. .- $1.35 
os i ¥.. .70 11 216 1.45 
4 3. ee .70 12 3 . 1.60 
Efs 4 1% 80 18... . 81g 1.80 
pes 5 14 .80 ee. ee 2.10 
EEX 6 13g 9 15... 4%.... 2% 
Tos 7 lle 5 ae .< B25 
Ss 8 134 1.10 | a ee 
= 2 9 2 . tae 18 6 5.00 
ae 1 Set to2in. 7.80 Full Set. 21.10 

Cc. We. LeCOUNT. South Norwalk. Conn. 











o 

a... oo) 
. a) > WCHOLSON Fue C0, | 3 
ES, - 
c= _ 
& CTT A Ma aT aa — 

= = 
a 

fea a “TH TL iy a 
cs 4 
r 

—— 

Wwe S08 PLE thse = 2 

— 

=> 

So 

\ SON FILE coum Of 

a 








CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING tng T E E 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: (2 Cliff St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
14 & 16 inch BRASS LATHES. 








Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 











Established in 1874. 


CLEVELAND TWIST DRILL 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


CO. 


Tron Planers from 
16” to 36” wide by 
any length. 


HC. FEANE & (0, 


Worcester, Mass, 





Maslin’s Patent Pulsator Pump. 


PAT. FEB. 12, 18809. 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITT Y 
LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call .: 
for Circulars. JoHN Mas.in & Son, SoLteE = 


Manur’rs, 165-167 Ist St., Jersey City, N. J 

















| oe 

</> NEW > Ene sll 

mo STANDARD Sead Bee 

o 2 PUNCHES. (iis 

RB = 

= g Pie Pease Iron omy 





Following sizes carried in stock : 
20 in., 22 in., 24 in., 26 in. & go in. 
HILL, CLARKE & Co., 
156 OLIVER ST. - BOSTON, MASS. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam. Has no 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, £TC. 





valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 
pump ashes, waste, or anything that can en 


ter the pipes. Inve aluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J, S. LENG’S SON & CO., 


4 Fletcher Street, NEW YORK. 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 





ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


S, S. TOWNSEND, Gen, Agt. ¥ 22 CORTLANDT §7., 
COOKE & (0., Selling Agts, NEW YORK. 


In Writing, Please Mention This Paper. 


VAN DUZEN’S 


STEAMsETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 


For Elevating and Conveying Liquids. 
For Emptying Pits, Sinks, Cesspools, etc., 
and as a Fire Pump. 
10 Sizes. 87 to 875. Every Pump warranted. 
Write for Descriptive Pump Circular, A 
Oo. 


VAN DUZEN & TIFT, CINCINNATI, 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0. 


(Formerly of 









































Castings for High Speed Steam Engine. 


CYLINDER, 4 in. x 41-4 in, 


Beaudry’s Up- 
right Power 
Hammer,) 


Sole Manufacturers, 


Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges, 
Room 4, Mason B'dg. 





T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. Y. City. 





4 4 Pe : : ‘ 

L Sit 70 Eilby &t., Sets of Castings for Engine illustrated above, with Cast 
“ , Boston, steel snes, Ce mnecting Rod and Rock Shaft, and Brass Bear 
yf ings, boxer and de livered on boat or cars, in this city, on re 
v3 Mass, ceipt of $38.00, This includesa biue print of working drawing 





HALL DUPLEX STEAM PUMPS. 


Send for r 1890 Catalogue. 


bHALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. bump Combined, 


THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
wr > BEST MADE 


THE 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


_ 7 RTY STREET, NEW YORK. 
BRANCH OFFICES: {7 (iin STREET. BOSTON. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S o EJECTOR, 


Superior to all others for Raising 
and Fore ing Water and 
other Liquids. 


Boiler Washer and Tosting Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


M’E’G CO., PHILA., PA, 
CATALOGUES FREE. 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 
OFFICE AND WoRES, 
13 to 21 


MAIN ST., 
Fitchburg, Mass, 

















Fire rE ump. 





ALI 
SIT UA" r “IONS, 





“LITTLE 
GIANT” 








Eee athiahed 








SEND FOR CATALOGUE E. 
WHY THIS IS PUT HERE! 
interested in raising water or other 
liquids by steam power, we wish to call 
CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 


For the reason that if you are NEW PULSOMETER “Ot 
your attention to the } | 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated Desc siptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free 


PULSOMETER STEAM PUMP Co., 120 LIBERTY ST., N. Y. 


“UNIVERSAL RADIAL: 
~ RADIAL DRILLING MACHINES 


‘= — THREE DESIGNS. SIX.SIZES 








aCMBODY ALL DESIRABLE FEATURES 


ie PRICES$4502°& UPWARD 
rs UNIVERSAL RADIAL DRILL 0 











Atom, 52 te Povnp, 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U. S 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 








' Lots of 1,000 lbs, and over. ......$2.00 # Ib 
GERMANTOWN JUNCTION. Lots of 500 Ibs. and over....... 2.25% B 
® PHILADELPHIA Lots of 100]bs, and over....... 2.50 ® b 


A 
R 
R 
P 
U 
M 
P 
‘ 
N 
G 
E 
N 
G 
i 
N 
\E 
Cc 
Oo 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 


DUPLEX PUMPS. 225;- 


BROWNELL 
ANTI-FRICTION 





Prices on sheets, wire, 
given upon application. 


He tubes or castings 


il 


























im LE Step or Thrust bearing WORTHINGTON 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 

G. L. BROWNELL, 

WORCESTER, MASS. 


Correspondence Solicited. 


Fort Smith, Arkansas, 


wants manufacturing concerns in the lines which 


Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 














require cheap fuel, hard and soft wood, cotton, ete. | WIT LLS 
We have good railroad facilities anda home market 
for a large amount of manufactured products. | HA ENRY R WORTH INGTON 
Will aid manufacturers to a reasonable extent. id 
For further particulars address NEW YORK 
CHAMBER OF COMMERCE, BOSTON PHILADELPHIA CHICACO 
FORT SMITH, ARK. '|8T LOUIS 8ST PAUL SAN FRANCISCO 





) 


~~ 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 
After the 

tion now being built to their extensive works 
Pamphlet de 


scribing and illustrating the type of boile 


» fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi- 


r they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YO 
41 


RK, N. Y. 
Dey Street. 


CHIC 
6 So 


AGO, ILL. 
. Canal Street. 


MINNEAPOLIS, MINN. 
707 Lumber Exchange. 


ATLANTA, GA, 
9 No. Pryor Street. 





POND ENGINEERING CO., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 

Send for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


“THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILAUVELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 











Tue Lowe Bowen 


WITH SUPERHEATING aa DRUM, 








Over fifty 
this system o 


Ferd competition has prover. 
boiler to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for de scription ‘and histories of Stean 
Sollers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS. 


BRIDGEPORT, CONN. 








THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 


and almost vertical water tubes give remarkable econom 


steaming. Dry steam at any pressure. 


Freedom from leakage and repairs. 


of fuel with rapid and steady 
Large mud-drum. First cost moderate. 


No cast metal. No hand-holes. 


Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 





g operation 





AMERICAN GAS FURNACE 60., 


DESIGNERS AND MANUFACTURERS 


‘GAS BLAST FURNACES. 


Send for Catalogue. 


Estimates made for any mechanical 


requiring high, even and controllable 


temperature. 


No, 


SO NASSAU 
NEW YORK. 


S'T., 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





CURTIS en STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 
Manufactured by 


CURTIS REGULATOR C0., 


Boston, Mass. 





General Agencies : 
reer 109 Liberty St., N.Y. - 

yam? 66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 S, 2d St., Minneapolis, Minn. 
707 Market St, St. Louis, Mo, 


Sena for Circular No. I7- 


PECKS PRT ROP PRESS. 





BEECHER & PECK, CONN. 
(o] mn -1@)) | 


DROP FORGINGS oa sree. 


BEECHER & PECK, NEW HAVEN CONN. 








SEND FOR CATALOCUE. 


G@ESTER MACHINE SCREW CO. 









WN 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


HERRICK & COWELL, 


MANUFACTURERS 


Presses. 





mery Wheel Machinery, Paper 
iad and Special Machinery. 





Driil Presses, Power and Foot 





i) 
NEW HAVEN, - CONN. 
SEND FOR CATALOGUE, 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND 
PWV KE & CO. 3 
ine Machinists’ Tools. —E- 


TWIST DRILL GAUG 


Boston, Mass.—-Send for Circular. 










G aia TE 


PIPE: yer NWT 


GRE Aste 
For Steam or Gas Pipes, BI , Screws, etc, 


Far better and cheap er thas lea Mahes a tip 
joint than red le ad, that can be up d with pers ect cane 
thany vears alter 

Putupin lib. 5th 


Joseph Di con “3 poe 4 Co., 


MANUFACTU RE RS PENCILS & GRAPHITE SPECIALTIES 
( JERSEY “oIrY, N. J. 


Ib. package 




















SIMPSON’S CENTRIFUGAL SEPARATOR 
ee AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 

Also Aeystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE AND 
? MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS., PHILA 

Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 











Formerly bneta 


WESCOTT CHUCK ¢0., 


Slam Engin 8 Tour Co, ONCIDA, I Y, 


of all kinds of 


LATHE«ax> DRILL 


Under Westcott’s Patent. 














Capacity Little Giant Improved. | 
| No agin ster. _ Holding Drills. 
a 0 144 inch. | ~ Oto \% inch, 
0 24, “ } 0to i a 
| 1 234 + | 0 to oe 
2 | 3ig * | Otol 
2% | 4 sy Oto 1in.,ex. inch. | 
Send for Catalogue, | 3°) 6: /“oto'ite men 
4 | 6%“ Oto 2 





HYDROSTATIC [M[ACHINERY, 


PRESSES, PUMPS, PUNCHES, 


ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 


&c., &c. 


WATSON & STILLMAN,, 
204-210 E. 43D ST., N. Y. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THOUS 











Ra old 


NE 
4 CATALO GUE 





*“SWEETLAND”’ 


Sep CHUCKS 


i) oe He 
a. 
- SEND FOR DISCOUNTS. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN, 


1884 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam’s below 12’’.. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


NEW LONDON, CONN. 
S. A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


a li mh Ail ——-—— { 


L. Ss. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
































MANN: 

MMAR son 
S vriverss(OO DEAR sent 
4); 

a) 4. 

CHUCK as NO SUPERIOR Gers KIND. AND IS FULLY GUARANTEED 

THE CUSHMAN 


‘THE HORTON LATHE CHUCK ” 


YEARS the tests and been the STANDARD for FORTY 





Mi 
Over ae and styles of 
eae in eg Be HUNDRED yles of Chucks, made and 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 
SEND FOR ILLUSTRATED PRICE LIST. 


N LATHE Guck: 


A concentric OT ble oneric 


Has reversible 
1024 ir = Jaws.= 





ip 


CHUCK COQ. 
HARTFORD, CONN. 


Tool Grinder. 


SPRINGFIELD 
Emery Wheel Mfg. Co. 
Successors to 
Springfield 
® Glue & Emery 

Wheel Co., 
SPRINGFIELD, 


Emery Wheel 


> & Styles & Sizes, A 















Guaranteed 
Satisfactory 


WRITE FOR MASS. 
Tl’s’d Circular si 
>. ° 
Patente 1 Sept. ke 
2h, 1883. Fe 


“HSH HOM 
ONILVAHH 
SJUBADId J3OIPAA 








CLASS “A.” 


This style is made from 1-2in. to 11-2 in. No wrench re- 
quired. Can’tslip. Satisfaction guaranteed. Write for Cata 
logue showing the different styles. 


MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CoO. 

















SEND STAMP FOR FULL List. 
‘3 heute ulin! whieh 








| 
hubs uly lu 
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studs 








WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means fordo- 
ing work, Soldsubject to trial in your 
shop. Send for Price List ¢ catalogue. 
. F. & JNO. BARNES CO 
Ade a ‘ss 1995 Ruby St., Roc KFORD, ILL. 


PATENTS 





THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob- 





Almond Drill Chuck 


Sold at all Machinists’ 
= Supply Stores. 


= T.R. ALMOND, 
83 & 85 Washington St 
BROOKLYN, N. Y. 


m J.E.LONERGAN &CO. 
211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 













tained. Write for Inventor’s Guide. 
iwi ACHINER y 
For Reducing and Pointing Wire, 


A AY ADAPTED TO POINTING WIRE 
ESPEC 7 AND WIRE FOR DRAWING. 


For b ex edhe or Information, address the 
Manufacturer, 


1s W. GOODYEAR. Waterbury, Ct. 





ror 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
> Bee 
1888 Catalogue 
tree on application. 











SPRUE CUTTERS. SHEARS. 


THE STI 








203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition 1889, 
ror SUPERIORITY PRESSES, DROP HAMMERS 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Sedfora, mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of . 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED, 
1 Worcester, Mass. 





hee Haven Mantes | o.15 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
PU RPRST MACHINERY. 








NGINE Lath Hand Lathes, Foot same. ae ht pe 
and Milli achines. Agents, M PMAXWE 
MOORE, 111 ERTY STREET, NEW a 





FLATHER IRON PLANERS. 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Iron Working Machinery. 











JONES & LAMSON MACHINE co., 








IMPROVED PATENT IRON SPRINCFIELD, vT. 
PLANERS A 
SPECIALTY COILS & BENDS 
152 
Union St., — Oor— 
WORCESTER, » IRON 
MASS. BRASS and 
CRAY PLANERS. COPPER 


FOR QUICK DELIVERY. 
One 30 in.x30 in.x8 ft. 
One 36 in.x36 in.x12 ft., with two heads. 


HILL, CLARKE & CO., 


156 OLIVER ST,., ° BOSTON, 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(HEAPEST 





MASS. 


\) UNIVERSAL#?PLAIN 


“= MILLING MACHINES 








EXGLUSIVE SPE CIALTY | 


DORES 


=) THE CINCINNATI MILLING MAGH C2 
- ->CINCINNATI. O< 


Th & ESSER GO,, 127 FoLton st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manfwctarers of DRAWING MATERIALS, &c. 
ao “a 


} 
t 
P 
Tl 








a _ SITE & 
= STYLE, © 


H. B. BROWN & CO. 


EAST HAMPTON, CT. 


Ce 





SUPERIOR SWISS”? DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH S8T,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 








OR POWER. 


FOR HAND 


RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 


** Eclipse’ 


Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 


Pipe Cutting and Threading Machinery, 








tion. Cuts and screws pipes OUR 
¥% to 2-inch, Easily carrie? |REW 
ee M d et aa 
™ y 0s. 2 and 3 wo 
These are powerful and most | ChAS, A. Strelinger & Co., ‘hve. Detroit, Mich. 


eficient 
machines 





Sor cutting 
. large 
PIF °ES, with which one man can 
easily cut off and thread 6-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 





nM yey rr pry ine 
] corrwateicuton 2 wid ny 3 
Fi. hitb tit 


MACHINIST'S SCALES, 





N. od 2% tobin. 
Raat fay you to write us for PATENT END GRADUATION. 


We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


Sin or W. C. YOUNG & C 
TEEL | aN Engine Lathes, Hand Lathes, 
' FOOT POWER LATHES, SLIDE RESTS, ETC. 


PANCOAST & MAULE, 
(Mention this paper.) Philadel, shia. 
Bae We also butld Power Machines. 








Worcester, Mass 
ay Manufacturers of 








“D. SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 





SEND FOR CIRCULAR. 
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" WH. NICHOLSON & CO., 


Se’ Ma) tak 
wage sti =n gaa WILKES-BARRE, PA. 


from J// to 7//. 








ADAMS 


Automatic Bolt-Threading & Nul Tapping Machine. 
Made in all Sizes to Cut from 1-4” to 6” 

The simplest and most durable machine in exist- & 
ence. The thre ading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 
mee list 


Capital Mfg. Co., Rees St. near Halsted, Chicago, Ill., U.S. A. 















THE GHESTER FOUNDRY & MACHINE CO., 


CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
| MULATORS, and SPECIAL MACHINERY of every description, CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 




















BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 






P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








“it 
BLAISDELL ENGINE LATHES. 


Sreat Variety of Styles and Sizes on Hand. 
AND ALSO 


NEW PATTERN UPRIGHT DRILLS. 


HILL, CLARKE & CO.,| 
156 OLIVER ST., BOSTON, MASS. 











STANDARD TOOL CO., ATHOL, MASS, 


| MACHINISTS? FINE TOOLS, 
| Catalogue and Price List free, 








HUGO BILGRAM, 
440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 







Bevel Gears cut ¢ theoret- 
ically Correct. 





6 and 6 Ft. SWING. 


Something New! The most usefui 
One, two, three, and patented improve- 
four spindle drills for mentindrill presses 
light work. for years is applied. 
+ 





SENSITIVE 








BORING AMD TURNING MILLS, 


‘H. BICKFORD, 





LAKE VILLAGE, N. H. Spindles driven Over 1,000 in use. 
with single, endless Buy the latest and 
LACKAWANNA belts. Large driving best. Special ma- 
pulleys, tightenerand chinery to order. 
GREASE CUP variable speeds pro- Catalogue of fine 


vided. tools free. 


Dwight Slate Machine Co, 


HWARTFOR D> CONN. 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, ANU 
COST OF COTTON-WASTE. PRE- 
vente DRIPPING AND SPATTER- 








A NEW INVENTION. 


mes SURE GRIP $1 bb TACKLE BLOCK. 


A POSITIVE FORCE FEED with the 


most PERFECT REGULATION and f HALF THE COST of hoisting saved to Ma 
GREATEST CONVENIENCE in opera- fg Chinists, Contrac tors, Bute ‘hers Buil ders and 
tion yet attained in any device for the f others.’ Admitted to’ be the greatest improve 
lubrication. of machinery. Jorks | f ment EVER made in rs wkle Blocks. The cheap 


equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


estin the market. Write for Catalogue 


FULTON IRON & ENGINE WORKS, 
29 BRUSH STREET 
Established 185: DETROIT, MICH, 











DAMPER REGULATORS. 


a 
Our Steam Damper Regulator is the most perfect and simplest 
machine in the market. Price, $60 and $100, 
it. Send for circular to Mason Regulator Co., Boston. 





Any one can apply 
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WILLIAM SELLERS & co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 

High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE 


THE LOM & AUSTATTER UL 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
ht el elt and Steam- 
Driven 


BS Funches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, = 


THe OPEN-SIDE IRON PLANERS 


STANDARD edie SIDE PLANER, Sizes 30’, 36”, 48”, 60”, 
any desired length. 
OPEN-SIDE EXTENSIO PLANERS, Sizes 72’ wide x 48” 
high x 10’ long, up to 120” wide x 72” high 
x 20’ long. 
Open-Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


Cr, ACME MACHINERY CO. 








Hamilton 
OHIO. 





J) ia 
at | a ii il 1y 


— 














CLEVELAND, OHIO, 
Manufacturers of ** ACME ”’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


» FIRST PREMIUM, CINCINNATI CENTENNIAL. 


§ CAPACITY 10,000 to 
5 100,000 PER DAY. 
Full FACTORY OUTFITS 


SELF- 
LOAD.NG 














- DEC. 5, 1882. 
- DEC. 4, 1883. 
- AUG, 25,1885. 


| 





DIFFERENT 
KINDS. 


TILE 





. “aM 





‘ }OUMP CARS. 


PUG MILLS. HTT ees 
~% ELEVATORS. THE LATEST & BEST INVENTIONS. CLAY CRUSHERS. 


zm. THE FREY, SHECKLER COMPANY, BUCYRUS, onio, U.S.A. 






Catalogue to 








the Corliss Steam min 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


nding Co. 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’ 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE? 


Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for them anufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘/Improved Corliss Engines,’’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conus Parait Virmiean Tosuuar Warsn Le Boss, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


AMERICAN MACHINIST 


|BEMENT, MILES & 60. 


[Marcug20, 1890 








aoe LADELPHIA,A, PA.,, 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 

















ene, he — 
SOUTHWARK FOUNDRY & MACHINE C0., 
PHILADELPHIA, PENNA. 

BOILERS. BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. __| STEAM PUMPS 








SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


The HILLES & JONES C0., “ss. 


MANUFACTORERS OF 


©, PUNCHES AND SHEARS, 


All Designs and Sizes, 





AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boiler Makers, Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


THE | AERATED FUEL COMPANY, 


AIN STREET 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES ! 








Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., ., Chigago W. Sept. 29, 1885. 
171 Broad say, New York. CHILION JONES, Gananoque, Can. G.M. SMITH, Jake wy oar July 5, 1887. 
KALAMAZOO SPRING AND AXLE CO., Kalamazoo, Mich. C.S. BARROWS, 46 Wade Building, Feb. 5. 1889 


Cleveland, Ohio. LBERT & BARKER MFG. CO., General Agents for the United States, 
Springfield, New Yor and Boston. July 23, 1889. 

{@" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
tcl WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 








PAT'D JUNE 14 188% SSS 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 
loam. Large variety 


CASTINGS: =. 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 





Rough aud tuishea 
to order, All hinds 
of castings in green 
or dry sand and 





— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end) inaday. In use in the 
leading Railroad Shops of the country. Combination Cutter 
for removing 2 in., 2 1-4 in., 21 2in. and 3 in. Flues, $50. Sent 

on approval to Railroad Co.’s, Liberal Discounts to the Trade, 


VANCE TUBE CUTTER CO., Geneva, N. Y. 


FROM 1-4 TO 15,000 LBS. WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Roc kers, Piston Heads, etc., for Locomotive Ss, 
STEEL CASTINGS of e very description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa, 
Quick-Action VISES, 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 
WORCESTER, MASS. \ 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 























and at very high pressure. 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 




















Marca '20,' 1890]* 


a 


AMERICAN 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,500. 





WL SINPSON, 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 


= rience with automatic cut-off regulation, and most 

careful revision of all details. 
constructed for heavy and continuous duty at medium 
or high rotative speeds. 
in Steam Consumption and superior regulation guar- 
= anteed. 
= to100H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
— Engine Construction and performance, free by 
nai 


10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St. , Chicago, Ills. 
18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn. 


They are designed and 
Highest attainable Economy 


Self-contained Automatic Cut-off Engines 12 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





THE ALBANY STEAM TRAP (00.’S/= 






purposes. 
Ve also 


= Valves. 


Bucket, 


manufacture 
= Patent Renewable Seat Stop and Check 
Send for Circular. 


~ Albany Steam Trap Co.,44Pa89° 


BUCKET AND GRAVITATING 


2. £02 2S - 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in -oiler, doing away with pumps 
and other mechanical devices for such 





Blessing’s 





Grav sentioun. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 





HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
** Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
4 COMBINED 
f “OQTTO’’ GAS ENGINES AND PUMPS. 
COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 








Less Gas than ANY 
ame work. 


PLANER VISES. 


THE GILKERSON MACHINE Co., 
HOMER, N. Y¥. 


THE PORTER-HAMILTON, 


Consume 25 to 7h Per Cent. 
other Gas Engine doing the s 











The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 





TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before buy 
ing. Try us and be convinced. 

We also make drawings and blue prints, and give S$PECIA 
ATTENTION TO THE DESIGNING . OF MACHINERY FOR ALL 
PURPOSES. Sendfor Bl k giving more information. 


TONES & MACH, 
MECHANICAL ENGINEERS, 


119 W. Sth Street, Cincinnati, 


MACHINERY ON HAND. 


9-in. Crank Shaper, H. & P. 

s in. F ric tion Shaper, Hendey. 
, 15, 22 and 15-in. Crank Shaper, Juengst. 

16. in. Lodge, Davis & Co. Crank Shaper 


oO. 





Good order. 


New. 


24 in. Bridgeport Shaper, 2dhand. Al 
24-in. Shaper, Bridgeport. New. 

22-in. stroke Trav. Head Shaper. New. 
2in. x 5ft. Planer, Wheeler. New. 
24in. x 6 ft, a Powell. New. 

26 in. x 8 ft. Pond. Good. 

30 in. x 8 ft. * H&P. New. 

7 and 1lin. swing Hand Lathes. New 


13 = 3 fe. 
16 x 8 ft. 
14, 16 and 18 in. 
14 and 16in. x 6 


and 14x 6 ft. Engine Lathes, Prentiss. 
Blaisdell, 


and 7 ft. °* Bogert. 


16 in. x 6and & ft. Engine Lathe, “Me Mi thon. New. 
Win. xSandi10ft. ° = 

20in. x &, 10 and 12 ft. Engine Lathe, McMahon, 
16-20, 20 and 24 in. Eng ine Lathe, Bridgeport. 
20 in. x 8 ft. W.. L. & Co. Good. 
20 in. x 14 ft. Wright. New. 
in.x14ft. * a F.&S. New, 
82in.x16ft. ve: F.&S. New, 

26 in. x 50in. Pulley Lathe, Stevens. Good, 

36 in. Stephens Pulley Lathe. New. 

No. 2 Screw Machine, Brown & Sharpe. Good. 


New. 
New. 
New. 


No. 1 and 2 Slate Sensitive Drill. 
2,3 and 4 Spindle Drills, Slate. 
20, 22, 23, 25, 28 and 32 in. Drills. 
Ames Index Milling Machine. Fair. 
No. 3 National Bolt Cutter. New. 
No. 8 Brown & Sharpe Universal Miller, with set 

of Tools, lot of Cutters, &c. Good as new. 
1 No. 87 E. W. Bliss Co. Power Press, A 1 order. 


Cold Rolled Shafting in stock, all sizes, 


Full line ofnew Machinery, Write for 
what you want, 

send for our list of new and 
hand tools for sale. 


E. P. BULLARD, 


72 Warren St., and 62 College Place, New York. 


second 


STEARNS MFG CO. 
(an 







: cece — 
ENGINES from I5 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


VAN DUZBN 
CAS & ieee ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

. VAN DUZEN 

ee stias & Gasoline Engine Co, 

5OE. 2d St., Cincinnati, O. 


ESRAINARD (MQILLING (MGACHINES, 


25 Different Styles and Sizes. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


NEW AND INPROYED 
MILLING 
MACHINE. 


te Note the following new features: 

te Overhanging arm removed without taking 
off the sleeve. 

;= Sleeve for the overhanging arm and the 
column cast in one piece. 

Me All movements operated from front of ma- 
chine inste ad of under the table, 

te’ Long bearings. Long and wide tables, 
- Power feed entire length of table. 
t* Large spindles, hollow their entire length. 











t* Indexed feeds on all machines. 

t Large cones, wide belts. 

t”*" Each machine furnished with a vise. 

.* Built either plain, bac k geared or universal. 

t** Write for prices, with cuts and full descrip 
tions. 


— THE — 


Looce & Davis Macuivs Toot Go, 
CINCINNATI, OHIO. 
EASTERN HOUSE: 

G4 CORTLANDT STREET, 
NEW YORK. 


Ww Es STERN HOUSE: 
68 & 70 SOUTH CANAL ST., 
CHICAGO 





See advertisement, page 16. 
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STEAM Enca ENGINES 


VARIED 
s ; 
"Tan cre TAKENS 











Eclipse Cars s Engine. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circu lars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
VEW YORK, 
sole Eastern Agents, 
JOHN J. METZCER, | 


§9S.ClintonSt., Chicago, 
WESTERN ACENT, 








FRIGK COMPANY, Buller, 


WAYNESBORO, PA. 


‘A GENUINE 


« CORLI ss.” 





SHAFT GOVERNOR COMBINED WITH CORLISS WAIST PLATE 








wl na 


«iii 
i Hu 
dl 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 
Boston, Mass. 


10 S. Canal St.. Chicago, III. 










M. @. BULLOCK MANF'G. eo. 


ngines: 


wo Drills 


: Danony Liles 
BAND, FRICTION 


H&ISTS, 


* MINING MACHINERY. 


CHICAGO, U.S.A. 





BARNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
‘ondense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS. 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST., NEW YORK, 


yg FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use, 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam Pump busi 
ness to the De Lamater Iron Works (ine orporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 


In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Aactiner, | 


such as lathes from 15’ to 88’ swing, planing ma 
chines 48’°x45''x10’, 53/’x50/’x12", 17/’x14/’x24’, 72’’x 
69''x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw- cutting ma 
chines, vises, lathe and planer tools, and a variety 
of small tools; also trave ling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and fittings, iron and _ brass 
valves. Boiler iron, steel plate and boiler rivets 
Bar iron and steel, also steam hammers, and tvw<« 
8x16” and one 10’’x20” Rider cut-off engines. 











FRISBIE FRICTION 
PULLEYS = CLUTCHES. 


THE D. FRISBIE CO., 
114 LIBERTY STREET, - NEW YORE 
HARLES MURRAY=>< 
~, | SELINEETECED 











SANW ST + NEw YorxK: 
NEW AND SECOND-HAND 


MACHINERY. 


FOR IMMEDIATE DELIVERY. 


E ngine L athe 8, 14 in. x6 ft. Fitchburg, 


new 
16 in. x6 ft. 2nd hand Al 


ie 16 in. x6 ft. Wright, new 
16 in. x6 ft Perkins, new 

16 in. x6-8-10 ft, Hendey new 

18 in. x8-10 ft. “* new 

18 in. X8 fr. Fitchburg, new 

20 in. xlo ft. Wright, new 

20 in. x10 ft, Pond, Al order 

21 in. x8-10 ft. Fitchburg, 2nd hand, Al 

24 in. x12 ft. Wright, new 

27 in. x12 ft. Lathe & Morse, new 

30 in. x16 ft. Wright, new 

60 in. x2e ft. Gap Bed, good order 

oy = 6H in.xts ft, heavy patte rn, good 
Drills, 20 in. wheel feed Pre ntice, new 
re 2lin aie “Back gears, new 
ze he, Self feed, Back ge ars = new 

{ " new 


Sh: upers, 14 in, Traveling Head, Fitchburg, 2nd hand, Al 


24 in. Friction endey 2nd hand, Al 
so 26 in. Rack, Lodge, Davis, new 
Planers, 22 in.x22 in.x7 ft. New Haven, good order 


x24 in. x6 ft 
34 in.x24 in. x6 ft. 
30 in. x26 in. x10 ft. 


Fitchburg, 
Lathe & Morse, new 
Putnam, good order 
42 in. x42 in. X12 ft. Fitchburg, 2nd hand, Al 
4% in, x4) in. x10 ft. Heavy pattern, good order 
Se rew Ma hines, No. 1, ( Jomplete, B &S. 1 


24 in. new 


” ” ” ” J.& lL. Al 
Purre t ¢ thue :king L athe 28, 15 in Hendey, new 
20 in new 

Beit and Pipe Cutter Combined 2 in. new 
Niles 36in. Pulley Machine, Al order 
Bridge Riveter and ( ompressor, Allen, 2nd hand 
Bridge Riveter 25 in. latest pattern, Al order 
Boiler Rolls, Power, 6 ft. and 8 it. Al order 


Also full line of BRIDGE AND BOILER TOOLS. 
Agent for HALSEY PORTBALE DRILLS, and 
FITCHBURG MACHINE WORKS. 


J. J. McCABE, 
68 CORTLANDT ST., NEW YORK, 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, | R. ty U. S. A. 









The No. 2 Surface Grinding Machine is not very 
well known. We have rather neglected it in 
our advertising and have not very generally in- 
troduced it. It deserves to be well known. It 
is useful for grinding dies, punches, and all 
small parts of machinery, and pro- 
duces a true surface and a high 
finish. 


=. A. SMITH, 


Western Representative, 


en mee 4 23 S. CANAL STREET, 
— a 7 CHICAGO, ILLS. 


= TOOL WORKS, 


) MACHINE TOOLS. 


We devote special attention to the complete 








equipment of Machine Shops, Boiler 
Shops, Car Shops, ete. 





Correspondence 
solicited 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty St. 705 Arch St. Penn Building. Thenix Bui.ding. 

















JENKINS BROS.’ VALVES. 
FE= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

§ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


ENCINE LATHES, SHAPERS & DRILLS. 
PLANERS, MILLING MACHINES. 


24", 32’, 36”. SHAPERS, 
15” and 20” Crank, 20’’,26', 82’ Geared. 
ENGINE LATHES, 
36". 58", _ ae”, 27", 2% 
32” 28’'. 
: 20 in, Uprig rht mi Ils. 25 in, Back Geared, 




















24 and 
28, 32 and 40 inch Power Peed Drills, 


THE 
Z Lodge & Davis Machine Tool Co., 


Manufacturers of 


24 ‘vuawen.’ ‘ 

IRON & BRASS WORKING MACHINERY. 
WORKS, CINCINNATI, OHIO. 

Write for prices; it will payyou. Special attention given to complete outfits. 


CHICACO, 
68 & 70 8. Canal St, 


See advertisement, page 15. 


NEW YORK, 
64 Cortlandt St. 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS, THE GARVIN MIC r). 
The only one built on correct principtes. 


More economical than any we bave ever used. 
Can do double the work. Most conve nient. 





o rd 

g 38 
Best in the market. Much admired. 4 Sas 
No trouble or expense for repairs. 3 |S e 
Could not ask for anything better. a BES 
There may be as good a one made by some one else, | ¥ ses 
but | have not seen it. 3 Ses 
I teel that | did wisely in buying your tool. S Bod 
We consider it a model tool and fills the whole bill. | 2 bo 
Below we give the names of afew who are using | 3 EE ° 
our Pat. Drills, Gear Cutters, Shapers, etc. Machines. 2 Ea = 
Missouri Pacific Railway Co., St. Louis, Mo.. ..3 3 a 
Eames Vacuum Brake Co., Watertown, N. Y....4 p cee 
Carnegie, Palpps & Co. , Pittsburg rh, Pa 2 eRe 
American Brake Co , St. L ouis, Mo.. ee E 2. 
Worthington Pump Works, Brooklyn, “y) EONE 8 2h, 
King Iron Bridge Works, Cleveland, 7” sane i) Ee. 
Filer & Stowell. Mfg. Co.. Milw: aukee, Wis......3 Bee 

Hutchinson, Hollingsworth & Co., Eng pend. 8 ES 
Daft Electric Light Co., Marion, N.J oe g y 
Pratt & Whitney Co Hartford, COBB. .crcses 8 Ess 
R. Hoe & Co., New York City ye TOTO 11 gag 
Cooke Locomotive Works, Paterson, N.J.......9 ots 
Also, Standard Oi) Co, Lima, O.; Morgan Engineering ane 
. Alliance, O.; Grand Trunk Railway of Canada, Montreal, 3 2 

c an ; Brain: ate Milling 9 Mac nine ~ mee, © ars, i ee. St | Bos ke 
> ~ »at one 4 line ’ 

iainte ins ws : ler h W a, is amilton, O. ; Geo, A. Gray Gear and ‘oa Cutting, Milling 


and Index Drilling to Order, 


Co., Cincinnati. ‘oO. Writ to 


THE PRATT & WHITNEY CO., 


| . HARTFORD, CONN., 
ee aI Have reduced the Selling Prices 
Machine Screw Taps & Combination Lathe Chucks, 


Send Specifications and ask for Terms. 


WESTERN BRANCH: 
? rOO W. Washington St., Chicago. Mls. 


THE “BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER GOMMUTATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS tai NUTS, 














ht 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 





55 THE POND MACHINE TOOL co., 
ae ormerly o orcester, Mass. 

é S MANUFACTURERS OF 

Ey! senaattnth MACHINE TOOLS. 


Machine Tools 


FOR 


lronzBrass 
Work. 


=i Send for 
2 Illustrated 
Catalogue. 





BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U.S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished] | 





GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE, 


J. M. ALLEN, seas. 
Wma. B. FRANKLIN, VICE-PRESIDENT. 


. F. B. ALLEN, SEconp Vicr-PRESIDENT. 
Key-Seating Machines J. B. PIERCE, Secretary & TREASURER. 


> and 20 in. Drills 




















A SPECIALTY. 
SEND FOR LIST OF GRAY’S 


Now and Second-Hand | Grindstone Dresser. 


Trues the stone without dust. 


or sathes, Planers, Drills, | Positive. Handy. Simple. 
or Supplies. Net Price, $12. For descrip- 
tive circular address: 


W. P. DAVIS: | THEG, A. GRAY CO., 


= Works at North Bloomfield. 479 Sycamore St., Cincinnati, 0. 














PROPRIETORS 
> BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 





“a PRATT & LETCHWORTH, 











TORRINGTON, GNN. 


eel OF 


 AACHINETOOLS 


A. SeNDfOR OUR CATALOGUE. _J OUR CATALOGUE: 




















Manufacturer 


J.M.CARPENTER &__ 





GOULD & EBERHARDT 
For Catalogue As NEWARK, N. J. |LAIGHT & CANAL STS., NEW YORK. 








POOP PO AORP ADGA) 


APS & DIE 


PAW TUCKET.R.|I. 















